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Astronomy in Vedic texts 


R. N. Iyengar* 

1 Introduction 

Astronomy in popular perception is about stars, planets, the sun, the moon, 
eclipses, comets, meteorites and associated observable phenomena. Something 
of all of these was known to our ancients though not in the same form and 
detail as it is available now. In the context of India, the question is what was 
known, in what detail and when. For the siddhanta period, roughly starting 
with the common era, (ce) such questions have been fairly well answered. 
This has been possible since several texts of the period, specifically devoted to 
astronomy are available for systematic study. But for the more ancient period 
we have no exclusive texts other than Lagadha’s Vedanga Jyotisa (ca. 1400 
BCe) which is a calendar with no reference to eclipses or planets. Hence when 
one talks of Vedic Times several precautions are necessary. Firstly even though 
for the pre-siddhantic period many texts are available, they are neither specific 
to astronomy nor are they by particular authors. Second, the texts were all 
orally transmitted by memory for generations before they were scripted on 
palm leafs. This knowledge tradition has come down to us mainly in Sanskrit. 
Three broad classes of BCE texts can be identified namely Vedic, Puranic and 
Sastric. Texts of the first group including the ancillaries such as the Sutras and 
the Parisistas are preserved unchanged in their original form with practically 
no variation with time. The same cannot be said about the two epics, the 
eighteen and more Puranas , Samhitas of Parasara and Vrddhagarga which 
have undergone changes in common era also. Texts on grammar, prosody, 
dramas of Bhasa, Kautilya’s Arthasastra, Bharata’s Natyasastra, Jaina and 
Buddhist literature making up the third group are relatively late. But these 
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also provide insights into Indian astronomy before the common era. In addition 
to the above clarification, it is essential to bear in mind the time frame of 
development of the above class of literature which spans some three to four 
thousand years starting from an unknown past to the first millennium BCE. 
Hence we have to also address the question of chronology consistent with 
whatever verifiable information that can be found. 

It is generally observed that Vedic culture personified celestial objects and 
their actions. Hence the texts carry a background that has to be deciphered 
for extracting the archaic models of the visible sky. When we read that a 
demon ( asura ) fell from the sky and went underground, we can safely infer 
that this picture should have been probably correlated in time and space with 
a meteorite fall. Similarly when it is said that an asura covered the sun, we may 
suspect this event to be an eclipse. This allegorical approach was known to the 
Vedic tradition as recorded by Yaska (ca. 700 BCe) who records three types 
of interpretations for several hymns of the Rgveda. These are the adhiyajna, 
adhyatma and the adhidaiva; the sacrificial, philosophical and celestial (divine) 
meanings respectively. For example the adhidaiva meaning of the word Soma 
is the moon, whereas in a Vedic sacrifice as per the adhiyajna, Soma is a 
creeper of that name. In the Upanisads the philosophical meaning of Soma is 
manas or mind. The Satapatha Brahmana (SB) has the esoteric statement: 

t rTT II (SB. 11.1.5) 

Moon is Soma the food of gods; they approach him on the full moon day. 

But, Yaska quite clearly says in the Nirukta (11. 4-5) that Soma is the moon 
whom no gods literally eat. It is easy to see that the reference in such cases 
is to the waning moon said to be consumed by gods on a daily basis start¬ 
ing from the full moon. The Vedic seers personified celestial objects as they 
beheld some cosmic transcendental unity and pattern through observable nat¬ 
ural phenomena. Hence it should not be surprising to find in Vedic sacrifices, 
Hindu religion and Vedanta philosophy reflections of ancient sky pictures, 
however hazy they might seem now. This type of modelling sky observations 
by our Vedic ancestors can be called scientific naturalism. The sky descrip¬ 
tions become more interesting especially when numbers are associated with 
the celestial divinities. In the following four sections we investigate briefly how 
comets, meteorites, and eclipses were experienced and pictured in the Vedic 
texts. Over a long period of time the effect of precession was also felt as with 
the loss of importance for the constellation Sisumara (Draco) and shifting of 
the pole star Dhruva. The astral descriptions and the religious lore behind the 
above astronomical entities provided the inspiration for the development of 
observational and mathematical astronomy in India. 

Some portion of the present study has appeared in the Indian Journal of 
History of Science (2005, 2009, 2010, 2011 and 2012) in the form of papers. 
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However, considerable new information, beyond the published material, can 
be found in the following pages. 

2 Comets and meteorites in the Rgveda 

The Rgveda Samhita is the most ancient literature of India available for our 
study. The three other Vedas namely the Yajurveda , Samaveda and the Athar- 
vanaveda along with their ancillary texts are closely linked to the Rgveda in 
several ways. The remote antiquity of the Rgveda and the live tradition of 
oral transfer of the Vedas by complex linguistic artifices are evidences for the 
utmost importance attached by Hindus in preserving the original information 
as precisely as possible. It is an attested fact that even after several millennia, 
RV containing 10 books ( mandala ) with 1028 hymns ( sukta ) totaling 10552 
verses ( mantra ) is learnt and recited with exactly the same content and se¬ 
quence all over India. This is the primary source for finding the most ancient 
celestial observations made in the Indian skies. Even though RV is not a book 
on astronomy or on natural sciences, it is a collection of hymns covering a 
large variety of themes ranging from the physical to the spiritual, human to 
the superhuman, religion to philosophy, individual to the collective, earth to 
the sky to the universe. It spans several centuries in its compositional spread 
and represents a wide area of land also in its coverage with names of rivers, 
mountains, lands and lakes. The language of RV is by definition, Vedic San¬ 
skrit and its style can at best be described as inspired poetry emanating out 
of spontaneous intuition, revelation or contemplation. Hence explaining the 
text strictly through analytical methods of grammar, etymology, dictionaries 
and linguistics will make us miss the forest for the trees. 

Any one approaching the RV faces the daunting problem of extracting the 
meanings of the hymns. This difficulty is known since the time of Yaska who 
already noted that RV hymns can be interpreted in several different ways. 
Due to the archaic nature of the Vedic language, precise meanings may re¬ 
main unknown, but the overall contextual implications when read with other 
similar hymns should be reasonably clear. Hence when a particular event or 
deity is described more number of times, a clear picture of what the ancient 
composers meant emerges. To approach the RV in this fashion, we have to 
follow the ancillary texts and the traditional Sanskrit commentaries, instead 
of going by modern day translations. This helps us to find whether the origin 
of a later Vedic ritual can be traced to the sky pictures of the RV. Among the 
various editions of the RV available, the Mysore Palace edition of the Rgveda 
( abbr. MPRV) is versatile. 1 This gives in thirty six volumes an exhaustive 

1 Rgveda Samhita ; edited by a group of ten scholars, published by the Mysore Palace, 
1950. This thirty-six volume series in Kannada script is complete with Samhita and Pada 
Patha, Khila, Sayana’s commentary, Anukramani, Rgvidhana, Aitareya Brahmana, the 
Brhaddevata and the Nirukta with elaborate traditional explanations which are indis¬ 
pensable to follow RV. 
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introduction, the text, traditional meaning, ritual application, grammatical 
explanation, and the complete Sanskrit commentary of Sayana along with the 
ancillary texts needed to follow the Rgveda. The translations and interpreta¬ 
tions of the hymns given here follow closely the commentary of Sayana and 
the traditional explanations given by the compilers of the MPRV edition. 

2.1 Description of Dhumaketu in Rgveda 

There are several RV hymns that employ the word dhumaketu. Hymn (1.27) 
starts comparing agni to a tailed horse. 

3T# T dkd-H ^F^ZTT 3fft I W^FcPP^MPTlI (1.27.1) 

In the second verse of the hymn this object is qualified as having wide motion 
(prthupragama). In the sixth verse this agni is called citrabh.anu, that is one 
having varied colors. This fire is qualified in the tenth verse as rudra , one with 
ferocious form. This is followed by a prayer with a specific name for the fire 
in question. 

7T I qTTTFT fl^PJII (1.27.11) 

May the great, illimitable, brilliant dhumaketu (smoke-bannered) be pleased with 
our rite and inspire us. 

MPRV aptly points out that there can be no special similarity between agni 
and a tailed horse as in this hymn, even as a figure of speech. The hymn is 
clear that the object of its attention is stationed in the sky. If this agni were 
to have a tail, have perceptible movement, be large without specific measure 
(mahan animano) and look like a big bright celestial herald ( vispatih daivyah 
ketuh brhadbhanuh | v.12) it could as well have been a comet described aptly 
by the word dhumaketu. The epithet vispatih signifies the object to be closely 
connected with maruts, who are called vis in the RV. This point will be 
considered later. 

Next we come across this word in a hymn by Praskanva of the Kanva family 
to which belong the authors of the eighth book. 

3TOT ^rf 3tf^T 4hf5Wdl 

■HMiojjcb ogfeij WFTFT 3T^7f$RPT II (1.44.3) 

We choose today at day break as messenger the good agni , the beloved of many, 
the smoke-bannered, who shines with his brightness and who is the protector of 
the doer of sacrifice. 

Here the action of selecting agni as messenger ( dutam ) is in the first person. 
This agni is qualified as dhumaketu and bharjika. The word bhdrjika means 
’shining’ according to Yaska 2 . This may mean one who is shining or may mean 
one who is famous as Bha. This agni is addressed in (v.4) as guest ( atithi ), 
highlighting his transient nature. In (v.10) agni is referred also as purohita 


2 wRW-*rT:| TrftpTT ^1*41 =h: fFlft ’H^frTII Nirukta (6.4) 
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and as vibhavasu who had shone previously at many dawns ( purva anu usaso 
vibhavaso didetha). MPRV interprets purohita traditionally as, 

one (the fire) who is installed in the east of the sacrificial altar in the ahavamya 

pit. 

This hymn ends in (v.14) with a request to the fire-tongued maruts to be heard 
(srnvantu marutah agnijihvah). This hymn appears to be closely related with 
hymns of the 8th book of RV. The transient nature of the fire, named vibhavasu 
or bha with links to maruts, amply hints at this object to be a comet. As per 
the MPRV explanation, this hymn is an invocation to the celestial agni, the 
comet deity, already deified from previous tradition 3 . 

2.2 Description of Maruts in the Rgveda 

As is known Agni and Indra are the most important deities in the RV. This is 
true, not only in a statistical sense, but also in terms of the importance they 
have carried in the Vedic rituals and literature devoted to the elucidation 
of the RV. Even though the original agni of the RV was clearly celestial, 
the terrestrial sacrificial agni assumed greater significance in the traditional 
(yajhika ) interpretation of the RV by Sayana and others before him. The 
reason for this is not difficult to find. The Vedic religion of yajha on earth is a 
replica of what the gods did once upon a time. This yajha of the gods was of 
celestial origin with its effects reaching the earth. Hence, this was of profound 
spiritual significance to the originators of Vedic religion and philosophy, to 
raise questions about the place of man in the universe culminating in the 
Vedanta and the Upanisads. There are several instances in the Vedas where 
this point is stated either metaphorically or even directly. In the second book 
(II. 21.5), Usijs (Ahgiras ) are said to have found the path by means of yajha. 
The allegorical reference is to the overthrow of vala to get the waters released. 
The RV hymn (VIII. 89) by Nrmedha and Purumedha (Angiras) is about 
Indra supported by maruts as a group. In this hymn the principle of yajha 
is said to have originated when Indra spread between the earth and the sky 
for killing Vrtra. This yajha of gods had a corresponding sacrifice on earth 
also, which in modern parlance could be called a natural disaster. Maitrayani 
samhita mentions that gods did a sacrifice at Kuruksetra. 4 This is confirmed 
with further elaborations in the Taittiriya Aranyaka . 5 Taittiriya Brahmana 
categorically states, maruts killed Prajapati’s creatures because they ( maruts ) 
were not initially worshipped by the people. Prajapati (progenitor of people) 
had to behold a particular offering and present it to maruts in order to save his 

3 For other references in the Rgveda and more detailed discussion on Dhumaketu, the 
reader is referred to Indian Journal of History of Science (IJHS) articles (2005, 2009, 
2010, 2011 and 2012). 

4 t ^IddWd Mai. Sam. (IV. 5.9) 

TRT 3333:11 Tai. Ara. (5.1.1) 
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creation. 6 7 A similar statement occurs in the same text about maruts disturbing 
the work of Prajapati.' Since the RV is the earliest among the Vedas , other 
texts derive inspiration from the RV for their contents and practices. Thus 
Vedic literature has evidence to infer the sacrifice by the gods through the 
agency of meteoritic storms, called maruts in the RV, which have depleted 
population in the northern parts of ancient India. 

The present study started by tracing the word dhumaketu . 8 In the sequel 
maruts and vibhavasu were found to be intimately connected with the fiery 
dhumaketu. Vibhavasu could be the name of one or more comets but the ev¬ 
idence is equivocal. It is possible this word was used in some hymns as a 
qualification for Agni, which depending on its location was called by differ¬ 
ent names. In one place significantly, vibhavasu is said to be like a big rock 
(v. 25.8) making one surmise, that the ancients had guessed the basic nature 
of these near earth objects, sometimes called deities but at other instances as 
demons, correctly. It is maruts that get more space than the other two objects 
considered here, almost competing with Indra and agni with whom they are 
any way closely related. The minimal commonality in the physical feature of 
maruts, is their countable membership to a group ( gana ), unlike undifferen¬ 
tiated masses of clouds or sheets of water. The Brahmana texts explain that 
maruts are vis; the groups (or clans) and this means their abundance in the 
skies. 9 The perception of the RV composers (I. 27.12) was that as in their 
community traders and agricultural people ( vis) were in abundance, so were 
maruts abundant in the sky. The Taittirfya Brahmana declares this explicitly; 
maruts are the most numerous among the gods. 10 

Three broad phases can be discerned in the description of maruts. The first, 
probably the earliest in time, are hymns which express awe at the approach 
of maruts. These also express a sense of fear that maruts are prone to kill 
people on earth. In the second group are prayers so that the shower of stones 
may avoid the worshippers of maruts. The third layer contains hymns wherein 
maruts are invoked to come to prayer or worship. It may not be wrong to con¬ 
jecture that this trend should have been directly matching with the frequency 
of the storms of maruts. We also find hymns in which maruts are prayed 
to bring medicines and precious materials ( sanaddhi vo ratnadheyani santi \ 
X. 88.8). This should be a later view of maruts after physical examination of 
the falling objects and a feel for their contents. A point to be reconciled is 

6 t TjfRfcT:I TP5TT: UMHddJ 7TT: 7RTT ^TTTTT I 3TRR 

3lftq-7T wi W'dl L lftH)hd xHHdiMIcbd 3T^i|d I m ^ SRjrf^l d-hdWI 
3Tqf^f:|l Tai. Bra. (I. 6.2.2-3-4) 

7 TOlt M-dlMd: II Tai. Bra. (I. 3.4.4) 

8 The term literally means ‘the one who is smoke-bannered’ " d'fd 7T: |” 

9 t tR^cTT t ft^ll SB. (III. 9.1.17); f| t ■qT^HTdl 

Kausitaki Bra. (7.9.16): 

10 qWt ^dldld II Tai. Bra. (2.7.10.1) 
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the meaning of maruts as wind deities in later literature. We guess that with 
the status of Indra getting downgraded in time to a mere rain god, maruts 
always linked with Indra, were also brought down as wind deities. This has 
happened notwithstanding the fact parjanya and vayu are the independent 
rain and wind deities in the RV. 

The later Vedic texts corroborate the above points, since they essentially 
describe invocations and offerings to maruts. The Taittiriya Aranyaka which, 
states that maruts were in abundance and killed people, also states that there 
is only one Rudra and the innumerable thousands (Rudra’s children) are not 
seen any more but only remembered. 11 It also associates a season with maruts , 
namely the hemanta rtu (the dewy season) which is the two month period 
ending with the winter solstice. 12 It is most likely that maruts were thought to 
originate from a particular object in the sky, called Rudra. In many hymns of 
the RV maruts are the children of Rudra, and their downward gliding motion is 
described by the unique word skandanti from which the proper name Skanda 
has originated. It is noted here, that not in all Vedic literature maruts are 
denoted as Rudra’s children. The Taittiriya Aranyaka differentiates rudragana 
from marut-gana and mentions that the first appear in the grismartu, the two 
month season ending with the summer solstice before the rainy season starts. 
The latter appear in the hemantartu, as in the Taittiriya Brahmana. The 
commentators mention that both are sky deities appearing in their respective 
seasons. Rudragana is described as being white robed and recurring with the 
summer season. 

iTHunq^ I PldsH ^rafa[ll Tai. Ara. (1-3-3). 

The second group appears red with anger as though ready for battle in the 
dewy season. 13 It is easily recognized that both are meteor groups separated 
by six months. This again makes a case for ancient sky observations and 
earthly rituals going hand in hand. It also hints at the development of ob¬ 
servational astronomy starting with the identification of seasons, connected 
with the observable meteor showers, which once should have caused destruc¬ 
tion on land. This raises the question whether maruts was a generic word for 
all types of meteoritic activity or it referred to particular types. This cannot 
be answered definitively at present. Ulka the popular word for meteorite in 

11 T ^ 3WTI SRf^fTTTT: I wS T ’T Tai. Ara, (I. 12.1) 

12 Rod trRRR Tai. Bra. (II. 6.19.2) 

13 

fcM elided) dhsf u ll: I 

375^ RjRfJjRRf I ^1 

3TWRRRRRTI faRUsim: cbqRd: I 3H<£^| qlrRWHW I RfRtl 

Rri: fernrl RRtfRlI Tai. Ara. (I. 4.2) 
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classical Sanskrit is already in use in the RV. This word in plural occurs in 
IV. 4.2 where agni is asked to cast his firebrands (meteors) around. Again 
ulka appears in the singular in X. 68.4 where a meteor is said to be cast down 
from the sun. The group nature that is special to maruts is absent in the 
occasional meteor called ulka. It is not the case that the composers of the 4th 
and the 10th books were not aware of maruts. But they deliberately brought 
in a new word to discriminate maruts from other transient falling objects. 
The Sadvimsa Brahmana further brings in new terminologies and events tara- 
varsa or star showers, and dig-daha meaning blaze of the cardinal directions 
or zodiacal light in addition to ulka and ketu. 


2.3 Modern concepts 

Only a small sample of the RV hymns are investigated in the present study. 
But, if the events described in these were descriptions of real events, either 
by direct experience or based on family tradition, the situation would indi¬ 
cate the occurrence of an ancient natural disaster attributable to meteoritic 
showers, comets, dust veils and climate alteration for an extended length of 
time. Evidence for such a severe natural disaster to have occurred in ancient 
India is available also in the Mahabharata and the Skandapurana , 14 

In recent years scientific evidence for near earth objects to have impacted earth 
in the past has been growing. The path of the Taurid group of extra terrestrial 
objects consisting of meteors, meteoroids, asteroids and Comet Encke intersect 
the orbit of the earth making earth vulnerable for impacts from these objects. 
Some of these objects instead of reaching the ground may vaporize in the 
atmosphere leading to air blasts and fires as it happened in Tungska, Siberia 
in 1908. It is held by astronomers that in the last 10,000 years Comet Encke 
split and further disintegrated to leave a trail of debris which caused dust 
veils that would have temporarily blocked the sunlight reaching earth. 15 Thus, 
the Rgvedic descriptions of maruts killing people on earth, birth of agni and 
the Horse in the sky, vrtra covering the sun, Indra restoring the sunlight, 
breaking down of visvarupd son of tvasta and celestial deities coming down 
to earth (India) to become important in cultural and religious practices, are 
to be taken as natural events of low probability but not impossible to have 
happened in the fourth millennium BCE or earlier. 


2.4 Chronological footprint 

The relatively late usage of the word dhumaketu in the RV has chronological 
significance for understanding the development of astronomy in ancient India. 

14 Profile of a natural disaster in ancient Sanskrit literature. By R. N. Iyengar; Indian 
Journal History of Science, 2004; 39.1. pp. 11-49. 

15 The Cosmic Winter. By Clube and Napier; Basil Blackwell; U. K. 1990., Rogue As¬ 
teroids and Doomsday Comets. By D. Steel J. Wiley & Sons New York, 1995. 
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The word dhumaketu for a transient celestial object in the RV and in the AV 
is in harmony with the use of the word to indicate a comet in later literature. 
This acquires significance since, names of some of the Vedic deities ( devata) 
coincide with the names of comets and other non-planetary objects described 
by Parasara, Vrddhagarga, Narada and Devala who have left records of what 
may be called scientific literature prior to the development of mathematical 
astronomy in India. 16 Parasara knew twenty six comets ( ketu ) long before 
Varahamihira (6th cent. Ce) stated them in the wrong order in his Brhat- 
samhita. The last comet of this list was called the dhumaketu. 

The most conservative dates for the RV agree that the canons were closed, 
including the late 8th and the 10th books, by 1500 BCE. This, situation not 
only supports the deciphering of some RV deities as transient celestial objects, 
but also indicates the existence of a parallel tradition of sky observations con¬ 
temporaneous with what is mentioned poetically in the RV. Parasara and 
subsequently Vrddhagarga had more things to say about comets. These con¬ 
spicuously included their specific names, year number, and position in the 
sky, movement, color, visibility, duration, and effect on earth. They also clas¬ 
sified meteors ( ulka ) into five types. Parasara and Vrddhagarga mention that 
a graha (grasper) called Tvastd can darken the sun and the moon at odd 
times. Varahamihira, a votary of mathematics for predicting eclipses, severely 
criticizes Parasara for his eclipse divination methods, but retains the above 
legend in his writings. We conjecture that strong belief in the historical reality 
of such a rare event should have been in the collective memory of the commu¬ 
nity since the start of the Rgveda, for Varahamihira to accept its possibility 
and retain this event in the Brhatsamhita. 

Interestingly, maruts and correlated sky objects do not refer to the moon 
directly. References to the moon, months, intercalation, eclipses probably be¬ 
long to another strata of the RV coming after the havoc caused by maruts 
and the consequent climate alteration effects subsided. It is as if the orig¬ 
inal group of people left their memories of a divine (celestial) catastrophe 
in poetic language upon which their successors added further observation of 
the sky leading to lunar and solar rituals. An algorithmic calendar attributed 
to Lagadha became a necessity for timing the rituals. The Rgveda is well 
aware of eclipses and their recurrent nature. This is in contrast to the sun 
getting veiled due to atmospheric dust or a trail of comet debris. While the 
observation of a solar eclipse by Atri is easily recognized, lunar eclipses are 
metaphorical invoking agni to a yajha when the moon appears red in colour. 
The number 3339 mentioned twice in the RV is explained by the Brahmanda- 
purana unambiguously as a lunar number. This symbolic connection between 
the above Rgvedic number and the eighteen year eclipse period is discussed 
in the following section. 

16 Iyengar R. N., Archaic Astronomy of Parasara and Vrddhagarga, IJHS 43.1, pp. 1-27, 
2008. 
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3 Eclipse cycle number 3339 in the Rgveda 

In the RV we come across many small numbers and also a few fairly large 
numbers. The small ones such as 3, 7, 12, 27, 49, 360 can be explained as 
having some physical significance and are also easily countable. A notionally 
large number appearing in a sacred text due to chance is more apt to be in 
hundreds and thousands in round figures. Curiously enough 3339 is a large 
number but is too precise and specific to be taken as an arbitrary count of 
Visvedeva (VD) due to chance. What could be the connection of this number 
3339 with the eclipses and VD is the subject matter of investigation in this 
section. 


3.1 Description of eclipses in the Rgveda 

Eclipses of the sun and the moon must have been experienced by the Vedic 
people as they became consciously sensitive to the visible sky. The codified 
darsa-purnamasa rite, observed to this day by some ahitagnis , indicates a 
fairly sophisticated stage when time reckoning and the calendar had become 
important. Between such practices and the ancient worship of maruts with 
invocations to celestial fires, what can we infer about possible eclipse obser¬ 
vations described in RV1 This question is not simple to answer, since the 
word rahu so common in later literature does not appear in the RV, in stark 
contrast to the word ketu that appears eighty times. The first reference to 
rahu by name is in the Atharvaveda where the moon, planets, meteors, rahu 
and the dhumaketu are mentioned together. 1 ' Thus, at least by the time of 
compilation of the Atharvaveda the Vedic community had differentiated the 
actions of rahu and ketu, as agents capable of masking the celestials. In the 
later texts of Parasara, Garga, the two epics and classical Sanskrit literature, 
rahu modeled as a large dark planet is taken as the cause of both solar and 
lunar eclipse. In the RV the well recognized solar eclipse is attributed to svarb- 
hanu but description of lunar eclipse is not easily recognizable in the text. In 
hindsight this is only natural, since in contrast to the darkening of the sun, 
the moon appears red in a total eclipse. Thus for the earliest Vedic observers 
it was natural to postulate two different obstructing agents for the day time 
and night time events. 

The covering of the sun by maruts, stopping of the chariot of the sun and 
the many prayers for restoration of sun’s light cannot be taken as references 
to solar eclipses. The predominant action of vrtra was prolonged masking of 
the sunlight, whereas any solar eclipse could have been for comparatively very 
short durations. However, the word vrtra can be interpreted as one who covers 
and since it is said that he was won over by Indra, the same imagery might 
have been used in the early periods to describe solar eclipses also. Usage of 


17 At flpj^'d-HH: ^TcTl ...ff ^ TT^f: dKdxHb tldlRcdSI TTf^TTI At 

^ fcPT^TTT: II (XIX. 9.7-10). 
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the same word to denote two distinct objects can be reconciled when one 
can attribute the same type of action to the two objects. As is known vrtra 
is the archetype asura or demon in later Purana legends. We infer that a 
negative meaning for the word asura had gradually gained acceptance during 
the RV period itself, as someone who could obstruct celestial objects. This 
is reflected in the legends about maruts that they once killed the children 
of Prajapati because they were not respected. Conversely those venerated 
by people were known as asura, who could discharge stony weapons towards 
earth. The homonyms asura...purvadeva suradvisah listed in the Amarakosa 
support this conclusion. 18 The word sura in the sense of deva or a deity is not 
found in the RV. The popular interpretation of asura as the opponent of sura 
is a later development in the Brahmana texts. However, in some places in the 
RV, asura are in conflict with deva the celestial luminaries of the adhidaiva 
meaning. Thus it should not be surprising to see asura being described as 
personified dark objects in the sky. In fact we find the word asura, that is 
used to refer to maruts in the RV, is also used directly or in a derivative form 
while describing eclipses. We see that in such cases the composers might have 
referred to the past actions of asura covering the sun or some other luminary. 
This situation no doubt brings in some ambiguity in locating references to 
eclipses in Vedic literature, except when the statements are explicit and hence 
cannot be taken otherwise. 

3.2 Solar eclipse 

Indian tradition takes the RV sukta (v. 40) to be the description of a solar 
eclipse. Modern authors also agree with this explanation. It will be interesting 
to briefly review the contents of this hymn to appreciate the epithets and 
terminologies used. 

W ^4HM4)^11^ II 

RFTT 3TRl fcfr 3RT^R| 

^ cRRTSRsl^R 3^: ||$ II 

AT Rlf^R cTT FFcT 3R #T HT^TTI 

FT 3Tf^T 'HdHITR# RRRR TT3TTIIV3 II 

sRIT d,dy1H: 

3#T:^RT RRTT 3ppRlld II 

R fF# RRfRRIH II RV (5.40. 5-9) 

O Sun! When svarbhanu the asura struck you with darkness the worlds became 
like a person not knowing where he stood. (5) 


18 srayr l 

yshRl^l Rftddh 'i'Rdl: Rf^TII (Amarakosa I. 1.12) 
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O Indra! While you were removing the illusions of svarbhanu that spread below 
the sun, Atri by his fourth prayer rescued the sun concealed by darkness. (6) 

Let not the violator devour me with darkness. You are Mitra whose wealth is truth. 

Let you and King Varuna protect me. (7) 

Then, Atri bringing the stones together, offering prayers to deities dispelled the 
darkness and placed the eye of the sun in the sky. (8) 

Only the Atris and none others, could subsequently find the sun whom asura 
svarbhanu struck with darkness. (9) 

Several pieces of interesting information can be gathered from the above hymn. 
The above verses (5-9) are part of a larger hymn that addresses Indra. Even 
though the event is popularly known as Atri’s eclipse, it is Indra who is said 
to have removed svarbhanu. The sun prays to Atri along with Mitra and 
Varuna seeking protection. After this, it is said that Atri placed the sun in 
the sky. The 9th verse is somewhat unconnected with the previous verses since 
it refers to the family members of Atri and not to any specific Atri. The eclipse 
shadow called svarbhanu has the epithet asura, which is popularly rendered 
as demon. But from what we found in the previous section maruts were the 
original asuras who could throw stones at earth. They had also covered up the 
sun once. However, in the RV this word has other positive connotations as 
being powerful and at times even as divine. Here in the hymn RV (v. 40) we see 
the evolution of the concept of an obstruction being called asura a derivative 
of asura who had to be removed by Indra. This clear link between asura 
and eclipse shadow indicates that wherever the word asura/asura appears one 
has to investigate whether or not any metaphorical picture of an eclipse is 
embedded in the hymn. The above event is also the traceable textual source 
for the legend of rahu equated with svarbhanu being known as an asura in later 
literature. The word asura in the Puranas is more in the sense of an enemy 
of sura who in turn are equated with gods or regent deities. As already noted 
rahu the eclipse causer appears in Vedic literature first in the Atharvaveda. 
Since svarbhanu is asura, with tenuous connection to maruts, the word rahu 
is likely to be a short form of the epithet vard.hu used for maruts in the RV 
(I. 88). After a few more hymns in the same book we read in (v. 49.2): 

trfcftPIFPT 3H^^| fepT ^fb^T 
3T TfRTT ft'dlHH ^ V 7# ^ -d HI Hi : 11 

Knowing the asura's time of returning, worship the deity Savitar with hymns and 
praises. 

This verse uses the technical word, prati-prayanam, which means return jour¬ 
ney or travel. Reference to the return journey of asura and worship of the sun 
leaves one wondering whether this pertains to an expected solar eclipse. This 
hymn has visvedevah as its deities, in common with several other hymns yet 
to be considered that carry some type of eclipse imagery. 
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3.3 Visvedevah (VD) 

The group of deities known as visvedevah is of considerable importance in 
Vedic literature and also in Hindu religious observances. It has been the prac¬ 
tice to translate this word as All-gods, which hardly conveys the role of these 
deities in the Vedas. A brief review of the traditional stand on these deities is 
important for our further analysis, since visvedevah (VD) were also countable 
like maruts. 

In the RV apart from many isolated verses there are fifty-eight independent 
hymns devoted to VD. What was the role of VD in the Vedic world view? On 
this point, there is difference of opinion among the later texts and commen¬ 
tators. In one place in the SB it is said VD created the directions. 

f^^cTT: fhFRT ftSh fRTT dl^di 3d|RlNHIIdHd II SB. (6.5.2.6) 

However, in another place they are described as the seasons. 

RcTTl t Rcjft: -d'R<H:|l SB. (7.1.1.43) 

The attributes and actions of VD are varied, but are almost always connected 
with time and space and hence important in our study. Brhaddevatd (BD) of 
Saunaka an explanatory text describing the legends, organization, numbers, 
and actions of the RV deities, is indispensable in the study of the RV. As per 
BD the eleven hymns starting with (v. 41) in the 5th book of RV are devoted 
to VD. 

Rf d) R Mdl u dd:|l (BD. 5.36). 

According to BD (1. 136) all the Vedic deities structured into three sub¬ 
groups taken together are known as visvedevah. The hymns about VD are 
also classified into three groups (BD 3.42). A list comprising of both individual 
deities and several sub-groups is given in BD, as making up the full VD group. 

stsrWI : i 

sra-ftftftcTr wrr ftwRTffM 

31%#^: TrtfTT: dibH'dlSJ ^TrTT: II 

ft TJRTT RdWH I 

Wm: TfdT TTTSJ ^ff 4dM4lR^ISJI 

3Hlf4cMI ^T: ftTRfssT RTW PniRIh) Rifll BD (8.125-128) 

BD also provides names of some forty RV seers who had understood or realized 
the nature of visvedevah. 19 But, the hymns assigned to many of these seers 
are found to be about agni. The explanation of the Vedic tradition for this 

19 %nftf^RWR7J ^cjcfqf TpjfpT: I TRf^raT %Fff 1 

I ftftsf ^cT: II 

RRRBft: 3TTRTRSJ TPT T: I TTfESRl: Wf II BD (3.55-60) 
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apparent anomaly is: when agni’s cosmic actions are described, such a hymn 
refers to VD. 

3TnW PFPf ^#11 (BD 3.33). 

What was this special cosmic action of agni which took the Vedic seers be¬ 
yond meteors, comets, lightning and the sun that further necessitated a set of 
countable deities? The answer to this question is also available in the Brhad- 
devatd. 

TRTTS^T: I II (BD. 

5.12) 

The seers of the Atri family, for removing the ill effect of the sun who was seen 
(covered) by svarbhanu, woke up agni with twenty-seven hymns. 

Thus as per the orthodox tradition all the twenty-seven hymns of the fifth 
book devoted to agni have some connection with eclipses. One can easily sus¬ 
pect that this relation between a solar eclipse and agni, other than indirectly 
indicating that the sun was recognized as a form of fire, should have been 
through a connection between VD and agni. 

About the total number of deities recognized by the RV there is difference of 
opinion among the commentators. As per the Nirukta even though there are 
only three natural deities localized to earth, atmosphere and sky, due to their 
separate activities the deities are named severally. 

fcrer Tpf ^PTT ffif #PrRT: I 31%: TJSjftfXTFf: I ^FjyTT TT I 

^fr I cTT9TT PFT%T% *R%TI 

3#T qr ^drdldll Nirukta (7.5) 

According to this logic still larger numbers can be recognized depending on 
the multiplicity of actions assigned to the RV deities. In RV (I .34.11) the 
two asvins are invoked to arrive along with the thirty-three deities. 

3TT HIxHcMI f^T: fif ^f^T: TRT 3f1%TTI RV (I. 34.11) 

This evidently implies that the thirty-three meant some sub-group excluding 
asvins whose importance is obvious in the RV. Notwithstanding such differ¬ 
ences, quite surprisingly, there is unanimity among all the authorities that 
the total number of VD is 3339. 

This number is deliberately connected with agni which in turn has had a link 
with VD, and is repeated twice in the RV in the third and the tenth books. 

The hymn RV (in the third mandala (III. 9)) is by Gathina Visvamitra, a 
legendary figure of immortal fame in the cultural history of India. This hymn 
has agni as its deity. The main purport of the hymn is to invoke agni who 
has to come from a distance, being hidden as the child of celestial waters. In 
brief, the legend alluded here is that, agni was hiding in a cave like a lion, 
till visvedevah searched him and found him out (R.V III. 9.4). The next verse 
mentions that matarisvan has brought by force this agni who was playing at a 
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distance. 20 Sayana interprets matarisvan as atmospheric wind which can bring 
fire by force. The phrase sasrvamsamiva is explained as like bringing a son by 
force who was playing somewhere at will. 21 This simile is quite unusual, since 
it indicates something that was long awaited, to have happened suddenly. 
Beyond this the cosmic action of this agni is not made explicit in this hymn. 
The last verse of the hymn is about the above agni being worshipped by 
3339 deities. This verse occurs again in the tenth book. The text with the 
translation by Aurobindo of this verse is 22 

3fr$PT ^IcR^FH ^ff^TT 31 lR<*sfl HR ^RTT^RTII RV (III. 9.9; X. 52.6) 

Gods three thousand and three hundred and thirty and nine waited upon the Fire. 
They anointed him with many streams of the clarity; they spread for him the seat 
of sacrifice, and seated him within as Priest of the call. 

This verse is the famous nivid that specifies the number of visvedevah to be 
3339. Why this verse and the characteristic number find mention twice in the 
RV is not explained in the Vedic literature. However the use of this special 
number in the RV appears to be by design since the context of the hymns 
III. 9 and X. 51-55 are fairly similar. 

3.4 Saucika hymns 

Hymn X. 52, where the number 3339 occurs for the second time in the RV, is 
about visvedevah attributed to the authorship of Saucika Agni. It is possible 
this name of the composer is notional and not meant to denote any real 
person. If visvedevah can be rendered as all-gods, the name saucikagni can 
be translated as indicator-fire. This again makes one wonder what could have 
been the connection between visvedevah and agni. Quite interestingly hymns 
X. 51 and X. 53 are also by Saucika Agni and these also contain cryptic 
metaphorical references to devah and agni. 

Hymn X. 51 is in the form of a conversation between devah and agni. In 
verse 2, agni wonders ‘how many gods have clearly beheld my form’. There is 
also an allusion, like in the RV III. 9 considered previously, to agni hiding in 
secret places. The legend outlined in the hymn is briefly as follows. Agni had 
three elder brothers who were doing the work of carrying sacrificial offerings 
to gods. All the three died due to the harsh vasat sounds uttered during 
the sacrifices. Hence the youngest fire known as saucika fearing the same 
treatment will befall him, was hiding in (celestial) waters, till visvedevah found 
him and requested him to come out and help in carrying sacrificial offerings to 

20 rHHlfii fATT IcRlRdh I TTT HTTlRm TTRcft VTtW RV 

(III. 9.5) 

21 ^dk-lRdl TOd cT^HII (Sayana 

Bhasya on RV III. 9.5) 

22 Hymns to the Mystic Fire, by Sri Aurobindo, S. A. Ashram, Pondicherry, 1998 
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gods. Saucika agrees to their request under the condition that he should have 
prominent role in the yajna and that he should get the prayaja and anuyaja 
offerings. BD explains this legend at great length to conclude with the total 
number of VD as the sum of three different numbers, namely 3000; 309 and 
30. 23 This establishes that bringing saucikagni was the prime role of the VD 
deities adding up to 3339. The next hymn RV X. 52 starts with agni asking 
VD to instruct him as to how he should pass on the sacrificial offerings to 
them. In verse 2 agni mentions asvins as the adhvaryus and samidh or the 
moon as the Brahman in the yajna. Quite cryptically this samidh is offered 
as oblation to asvins. The Vedic tradition does not identify asvins with any 
specific celestial object but is quite clear that samidh should be equated with 
Soma and the moon. 24 The next verse (v. 3) alludes to counting of days or 
nights, where the reference is to one who springs to life month by month and 
by each day (aharahar jay ate masi masi). The conclusion that this should be 
a reference to the moon is unavoidable. Agni being honoured by 3339 gods is 
the theme of the last verse (v. 6) of this hymn. 

Hymn X. 53 contains nine verses attributed to VD and two to saucikagni. 
In the first two verses v. 1, 2 VD lauds agni who is sitting as the leader 
of the sacrifice. Significantly verse 2 is the mantra aradhi hold prescribed to 
be meditated upon at the start of the Vedic darsapurnamasa (DP) rituals 
observed at new moon and full moon. In verse 3 it is declared; 

Agni has arrived with the life (time) given to him by the gods and has made our 
offerings to the gods auspicious. We have obtained (understood) the secret of the 
sacrifice. 

Tradition attributes this statement to VD. However, as a matter of fact, the 
poet is here most probably eulogizing a lunar eclipse, since moon as per the 
previous verse was the sacrificial offering. Moon was also the Brahman, who 
in Vedic parlance is the presiding officer during a sacrifice. This word also can 
mean one who had grown big indicating a full moon. The life given to agni 
by the gods has to be a time period and is to be connected with the number 
3339. This secret of agni , who was the tongue of gods for drinking Soma, was 
known to the composer. 

The next verse (v. 4) is by agni declaring the best advice by which gods can 
overcome asuras, where this word is used obviously in a negative sense. This 
verse, like the second verse above, is prescribed for use in the DP rituals. 25 
Linked with the moon and the full moon rites the word asura might be an 
oblique reference to an eclipse. The next verse is also said by agni, but the 

23 craTjf w wrrfSr Rd w ^tii 

RsilM (J Rprt yiclMd 3TH I cffftsR: yjJPTT 'qTffffT: II (BD 7.75,76) 

24 37: RRr d'dhbl ^ RRf qf 

^33tfiffTsf...3TT|fM3f^FR:|l f^ll (Sayana Bhdsya, MPRV Edi¬ 

tion) 

25 cl 3T3": TPPT ■H'cMfrl 3T r TT T3 T I Asvalayana Grhyasutra (1.2) 
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second-half of verse 5 is more appropriately by the human poet requesting 
earth and sky for protection from earthly and heavenly pollution ( amhasah ). 
Tradition takes the word amhasah as papa, which in turn is usually translated 
as sin, which does not fit into the context. However, if we recognize that the 
sky picture of the moon being offered in sacrifice by agni, as an eclipse, the 
word amhasah refers quite appropriately to the cosmic pollution caused due 
to the covering of the sun or the moon during an eclipse; a religious belief 
widely prevalent in cultures influenced by the Hindu world view. In verse 6 
agni is asked by VD to follow the sun protecting the luminous path, which 
is a poetic but plausible reference to the ecliptic. This statement makes it 
clear, that in this context agni is not the sun, but some other agent which had 
actually approached the moon. In verse 7 the deities eligible to take Soma are 
asked to arrive in a chariot that is eight cornered or is bound eight fold. 

Hymn X. 54 is about Indra the supreme force of the RV. It was observed 
previously in the RV (v. 40.6) that the covering of the sun by svarbhanu was 
removed by Indra. Here in (X. 54.6) also Indra is said to establish the light 
in the celestials. 

Hymn X. 55 in the first two verses refers to Indra addressed as Maghavan 
with secret celestial forms. In verse 3 he is said to envelop heaven and earth 
with the same type of light. He oversees in various roles the five deities ( pah - 
cadevan), the seven-times-seven ( saptasapta or forty-nine) entities season by 
season, along with the thirty-four {catustrirhsata). The above three numbers 
should naturally refer to three sets of countable objects in the sky. Sayana’s 
gloss takes the five deities to be the five tribes that include humans, which 
meaning is unlikely as humans are not referred as devah in the RV. In verse 
(v. 5) the reference is to vidhu, that is the moon, whom Sayana interprets as 
Indra in the form of Time. The gist of this verse can be rendered as 26 

He is woken up from his slumber running his course with many around him.... He 

who died yesterday is living today. 

The next verse (v. 6) is even more cryptic in mentioning the arrival of the 
ancient red bird which has had no nest to dwell in ( arunah suparnah anidah |). 
Again Sayana takes this red bird to be Indra, equated by him previously with 
vidhu , normally interpreted as the moon. If the poetic language is disentan¬ 
gled, the context can be understood to be a celestial event in which full moon 
is seen and an apparition of red colour also appears. Mention of the arrival of 
a red coloured bird with no permanent nest to reside, is easily recognized as 
a transient event associated with the total eclipse of the moon. The summary 
of the archaeo-astronomical information contained in the above five hymns is: 

in the night sky, moon’s colour turned, red due to the arrival of saucikagni brought 

in by visvedevah numbering 3339. 


26 Tjqpf 7RT HfeTTfV ^FTTTI 

rRq Wl dfsMld WR 7T fT : 7T 3TRII RV (X. 55.5) 









18 


Astronomy in Vedic texts 


3.5 Marriage of Surya with Soma 

Hymn X. 85 in the RV is one of the most beautiful poetry in the whole of 
Vedic literature. This is popularly known as the marriage hymn describing the 
bridal procession of Surya for her union with Soma the moon. The implied 
imagery of a lunar eclipse, hidden beneath the ancient enchanting poetry of 
the meeting of two celestial persons, is quite apparent from the beginning of 
the hymn. This hymn also presents a window to one of the esoteric cosmic 
thoughts that forms the basis of Hindu mysticism. There are forty-seven verses 
in this long hymn. We consider here only those connected with Soma which 
in the adhidaiva sense is the moon as per the orthodox tradition of Yaska. 2 ' 

The gist of the astronomical information available is as follows 28 

Earth is held by truth and the heaven is upheld by the sun. Adityas depend on the 
cosmic order, while the moon is stationed in the sky. (1) 

Soma the moon is stationed near the naksatras. (2) 

He who crushes and drinks the juice thinks that the herb is Soma. But only the 
seers know the real nature of the regent deity of Soma (the moon). (3) 

Soma! You are protected by seven layers of covers. Humans cannot take part in 
drinking you. (4) 

[Soma!] Whereas the gods drink you, you become bright again. The wind protects 
the Soma, while the moon is the creator of the years. (5) 

The above five verses introduce the moon as the object of the hymn. The 
next seven verses (v. 6-12) describe the travel of sun’s daughter Surya in the 
sky towards her husband the moon, in abstract terms. Her friends were Lauds 
and Hymns; her dress was made of Sama music; her chariot was the Mind and 
her cover was the Sky. Two bright objects ( sukrau ) were the bullocks drawing 
her cart. In other words she was really invisible, till the poet was able to see 
her dress in colour much later in verse (v. 35). In this picture the two asvins 
appear as visible, hinting them to be twin stars witnessing the act. Verse 13 
provides the locus of the celestial marriage through a metaphor. 

3TPTRT -tlRldl T 3jc|l^dd I 3TW^ H RV 

(X. 85.13) 

Traditionally this is rendered to mean: 

The bullocks of the cart with the wedding gifts were whipped in the Magha aster- 
isms. Surya was carried to her husband’s place in the ArjunT asterisms. 

27 TPTRt ^idWHI u li HRT 3FfRl: I RRR ^MR^'HRra^TT HTII Nirukta (11.4-5) 

28 ^T: #:| d^HlRd-llfRBRT RR RRR srfEf f$ET:|llll 

’dRdlRcMI RRt fRRt TjRpfr HRl 3TST1 3Tlf|rl: 112 II 

RRr MRdMcRRRRiRRm fRt R shift) hw^ttRi ^spimi 

3H|qd>fRt|RjjRd) wnfR: RRr yRFf:| il|dJ||R^Uc]pdyR| ^ R 3T?nR qiRN-:||4ll 

tht yRdRd ?mr 3 tt ’ffr) ^pi qrqj Rw RRht ffpR hft 3rrfifRr: 11511 (rv 

X. 85.1-5) 
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This is the literal meaning given by Sayana also. But in view of the context 
of the night sky being pictured, the word gavah in the adhidaiva sense should 
mean rays or light, which is an accepted meaning of the word as per the 
Nirukta. 29 This leads to the direct meaning: 

The light rays (of the moon) are hit in passing through the Magha stars, while 
Surya is carried over by the moon in the ArjunT stars. 

This in plain language means the shadow on the moon started near group 
of six stars called Magha the brightest among them being the ecliptic star 
Regulus. The eclipsed the moon progressed in time towards ArjunT which 
refers to the two stars of the Purvaphalgum naksatra. In summary the eclipse 
was in the constellation Leonis. The next verse (v. 14) mentions that when 
asvins arrived asking for Surya, their request was supported by VD. We are not 
sure of the role of asvins in the sky picture, other than inferring they should 
have been two closely spaced stars, but mention of VD probably indicates a 
connection with their characteristic number 3339. Verses 18 & 19 are about 
the playful nature of the sun and the moon, where the property of being reborn 
is associated with the moon. The hymn from verse 20 onwards digresses on 
to the marriage of humans except in a few places where Surya is referred. For 
example verse 35 is about the visible form of the three-fold dress of Surya the 
pollution due to which only a seer can relieve. Similarly, the upper cloth of 
a human bride is said to be afflicted by a deity, dark coppery red in colour. 
This reference to coppery red in relation to Surya can be inferred to be the 
colour of the moon’s orb as seen from earth during a total eclipse. We have 
seen previously that visvedevah are the deities who bring agni. In verses 38-41 
Surya is said to have been given to agni by the gandharva who in turn got 
her from Soma. The hymn presents a picture of the night sky, with the moon 
being visible. Circumstances describing the journey of sun’s daughter, named 
Surya to marry the moon and the coppery red colour of the apparition indicate 
a total lunar eclipse. Mystically, this event highlights the cosmic agni-soma 
union. 


3.6 Vedic long count 3339 

From the above analysis a physical connection between the 3339 visvedevah 
and an agni who can cause eclipses is seen to exist. Even if the hymns were 
to be taken as mystical poetry the reference to the waxing and waning of the 
moon and further eclipse imagery is too conspicuous to be overlooked. Most 
probably in the early stages of theorization, svarbhanu and Surya, both liter¬ 
ally indicating a connection with the sun, were taken to be the active external 
partners in solar and lunar eclipses caused by agni brought in by visvedevah. 
The intriguing aspect of this ancient theory of eclipses is the number 3339 
and its intended meaning. The extant Vedic texts are essentially silent on 


29 | Ri<U||: | TypT: | yyipp | qjqufj- |ftr II Nirukta (1.5) 
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this. Sayana’s gloss on the Taittiriya Brahmana (II.7.12.2) where this number 
3339 occurs, declares that over and above the thirty-three RV deities others 
are supernumeraries. Some modern day scholars have also speculated on the 
nature of this number. Shama Shastry takes 3339 to be the number of year- 
gods and looks for a link with a 33 year cycle. 30 Sarma interprets this as a 
period of thirty years consisting of 371 lunar months. 31 Kak thinks that 3339 
is the total number of gods in a year personified as agni. 32 He breaks the 
number into its factors 9 and 371 to identify the first as the bhamsas in a tithi 
and the latter as the number of tithis in a solar year. While these authors have 
at least guessed this number to be associated with a time measure, majority 
of indologists and historians have presumed this to be just a part of variable 
Vedic mythology, wherein the number of gods increased from thirty-three to 
higher figures (even 33 Crores) with time. This type of speculative general¬ 
ization has happened due to literalistic interpretation of Vedic texts following 
the sacrificial tradition ignoring the celestial nature of the deities and their 
actions. On the other hand, Puranas by tradition are supposed to be of help 
in understanding the Vedas. In fact the adhidaiva tradition is preserved in bits 
and pieces in some of the Puranas. Fortunately, the physical meaning of the 
above number 3339 and related legends are well preserved in the Brahmanda 
Parana. 

3.7 Puranic harmony 

The eighteen major and eighteen minor puranas make up an enormous body 
of Sanskrit literature, not easy to read, much less to synthesize to see the 
common cultural threads linking them to the Rgveda. Here, the Brahmanda 
Purana (BP) will be considered briefly to bring out the rationale behind the 
3339 visvedevah of the Rgveda. All the important puranas describe the night 
sky and present ancient astronomical models based on Meru and the pole star. 
In a few of the available texts the nucleus of this sky model can be traced 
back to the Vedas. The BP, one of the earliest among the eighteen puranas, 
explains the waxing and waning of the moon as part of its astronomy. A few 
verses are given below with a working translation to appreciate the legend of 
somapana (drinking of the moon), by the gods 

RFT RFTRf: sFTTTTI 

t II BP (1.23.61) 

The bright parts (of the moon) increase in the sukla paksa, with the sun filling 

them up in daily sequence through his susumna ray. 

30 Drapsa the Vedic Cycle of Eclipses by R. Shama Shastry, Mysore 1938. 

31 Sarma K. V. A Survey of Source Materials; IJHS, 20.1-4, 1985 pp.1-20. 

32 Astronomical Code of the Rgveda by S. Kak, Munshiram Manoharlal Publications, 
New Delhi 2000. 
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#q- : 3TR#I W Tf#: TTfll 

TTtTPI f^TT^TRr TJI i)WET: =hrtlst)HI^II TTd 

^rf^ET cB^T^Tl TEST f^TT^WST ^T: fW% til ^TREES' 

fiW W^FF t ExTT: I ?prf% cT^HET ^TST fWS«il<l<]Rl ^TII BP (1.23.66-69) 

Moon is approached by all the deities, manes and Rsis for a night on full moon, 
for partaking nectar. From the beginning of the dark fortnight, parts of the moon 
facing the sun, decrease being drunk by the manes digit by digit. Three hundred 
and three, then thirty-three and again three thousand and three gods drink Soma. 
Being drunk this way, the dark digits increase with corresponding decrease in the 
bright digits. 

This is a clear enunciation of the scientific naturalism behind the 3339 gods 
and what their role must have been in the Rgveda. The nomenclature of 
the deities might have changed, but these were special and their count was 
sequential, in the order of the decreasing phases of the moon adding to 3339. 
The above description is in tune with the Rgveda and the Vedic ritualistic 
picture of the moon and drinking of Soma by the gods. The tripartite Vedic 
division of visvedevah is also maintained in the purana as the sum of three 
numbers 33, 303 and 3003. 

3.8 Eclipse cycle of 18 years 

The symbolism of gods drinking the digits of the moon, which obviously refers 
to the dark fortnight, and their total number being 3339, has its origin in the 
Rgveda. For this characteristic number the above puranic model has to be 
accepted as the proper explanation. The count started on purnima to proceed 
till amavasya and stopped till the next full moon, to repeat again in the same 
fashion with gaps in the bright fortnights. In other words, this number is the 
count of tithis only in the dark fortnights summed up as 3339 sequentially for 
a special purpose. If both the fortnights were to be included, the real time 
elapsed by this count would be 6678 tithis. At the rate of thirty tithis per 
lunation, this long count is equal to 222.6 lunations, which in round figures is 
the eclipse cycle of 223 synodic months. It is known that for the Vedic people 
months were lunar but the year was solar. It is also known from Lagadha’s 
Vedahga Jyotisa that one solar year was taken to have 371 tithis. Hence the 
Vedic number 3339, which is half of 6678, is a proxy for 18 solar years. Agni, 
visvedevah, yajha and somapdna described in various places of the RV are 
symbols or metaphors for technically modeling the celestial phenomenon of 
similar lunar eclipses. The context of the number in the RV and evidence from 
the BP leads to the conclusion that the number 3339 was the Vedic long count 
of nights or tithi linked with lunar eclipses occurring near the same naksatra. 


3.9 Other Vedic texts 

Later texts such as the Taittiriya Sarnhitd ( TS), the Satapatha Brahmana (SB) 
and the Tandya Brahmana know the solar eclipse of the RV but describe the 
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same in different ways. The Taittiriya Samhita, has a sacrificial interpretation 
mentioning that the eclipse shadow, as it receded, was taken to be a barren 
divine animal ( devapasu ). It is said that the gods discussed as to whom that 
animal should be offered. 33 There is no mention of Atri or Indra in this hymn. 
SB (v. 3.2.2) also knows svarbhanu and the solar eclipse. This text attributes 
the release of the sun from darkness to Soma and Rudra. Soma is the moon 
and solar eclipses occur only on amavasya day when the moon enters the 
sun as per the Aitareya Brahmana. Rudra is the progenitor of the marut 
group, which had covered the sun’s eye once in the past. This might be the 
reason for SB to link the release of the sun to Soma and Rudra. Kausitaki 
Brahmana (XXIV. 3-4) describes the eclipse quoting the RV (v. 40.9) and 
linking the event with the svarasaman, the saptadasastoma and the visuvant 
day. Tandya Brahmana (IV. 5.2; IV. 6.13) refers to svarbhanu and a solar 
eclipse. Most probably this is also a reference to the solar eclipse of the RV. 
However, Sengupta has treated the two events as independent and also dated 
them under assumptions that are not independently verifiable. 34 According to 
him the RV solar eclipse is dateable to the summer solstice day corresponding 
to 26th July 3928 BCE. Since the Tandya Brahmana refers to the svarasaman 
days along with the solar eclipse he has argued that this eclipse should have 
happened on the equinoctial day corresponding to 14th September 2451 BCE. 
Stockwell based on the interpretation of some German scholars that the RV 
solar eclipse occurred three days before the autumnal equinox, dated the RV 
eclipse to 20th October 3784 BCE . 35 From several considerations it appears 
that all the Vedic texts refer only to the original total solar eclipse of the RV 
experienced in the 4th millennium BCE. 

The Vajasaneya Samhita (33.7), the Kanva Samhita (32.7) of the Sukla 
Yajurveda and the Khilasukta of the RV repeat the visvedeva-nivid of 
RV (III. 9.9). The Taittiriya Brahmana ( TB ) records the same hymn at 
(II. 7.12.2). Thus, the use of the number 3339 was wide spread in ritualis¬ 
tic observances. TB (I. 3.10) describes the legend of Indra returning on an 
amavasya after having defeated asuras. It further refers to the arrival of pitrs 
at that time and they being given a boon to drink Soma on amavasya. Their 
number is said to be six as being related to the six seasons. This most probably 
refers to a solar eclipse the details of which are not available now. 

Rgvedic hymns describe or at least allude to eclipses in poetic fashion relating 
the events with Agni, Soma, Visvedevah, Yajha, Indra, Svarbhanu, Surya and 
the coppery red colour. But the significance of number 3339 that appears 
in association with VD is no where stated in the Vedas. The purana text 
presents the meaning of the number clearly but stops short of relating it 

33 TWFJTraT: rRTTTSf^tZpT H7# ^T: TTFlf^rl^H.^ 7^1 3# 

37FTT ffcT|| TS (II. 1.2.2) 

34 Ancient Indian Chronology by P. C. Sengupta, Univ. of Calcutta, 1947. 

35 Stockwell J. N., The Astronomical Journal, XV, 10, 1895 Boston. 
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to eclipses. However, by combining the Vedic and puranic information we can 
safely conclude that the Vedic people knew the so called saros of 223 lunations, 
nearly equal to eighteen years, in a more fundamental and hence original form 
as 6678 tithi. Discovery of this number and its use in describing a natural 
astronomical event represents the earliest development of scientific thinking 
in India. This knowledge probably was treated as secret and hence its origin 
has so far remained shrouded in mystery. Such a special number surely would 
have left its foot prints on the sands of time and hence gets revealed once the 
archaeo-astronomical metaphors are uncovered as demonstrated above. 

3.10 Discussion 

Evidence available so far, points out that the long count number was discov¬ 
ered with the help of lunar eclipses. This is implied by the counting of the 
3339 tithis starting from a full moon and carrying this count only during the 
dark fortnights, to end on an amavasya. The expectation would have been 
that the subsequent full moon would be an eclipse night. Duncan Steel in his 
famous monograph on eclipses discusses how ancient civilizations could have 
arrived at the 18-year cycle by observing the moon rather than marking solar 
eclipses. 36 

Vedas are broadly divided into Samhita, Brahmana, Aranyaka and Upanisad. 
The Rgveda Samhita is the most ancient with parts of the text belonging to 
as ancient as the 4th millennium BCE. RV as available now is organized as 
sukta, made up of mantra or metrical verses endowed with knowledge said 
to have been revealed to a Rsi (seer). What is interesting is that the text 
contains special numbers, at least one of which, namely, 3339 is a long count 
connected with the 18-year lunar eclipse cycle. Brahmana texts are taken to be 
explanatory guides for the Samhitas. However, in their available format, the 
explanations are too convoluted with ritualistic jargon and hence not easily 
amenable for establishing a one-to-one relation with the original hymns. In 
the present case the Brahmanda Purana preserves a simple explanation for 
the above number. This leads us to the conclusion that 3339 represents the 
tithis , in the dark fortnights, separating two lunar eclipses with roughly the 
same celestial circumstances and features. Tithi is a time unit well known to 
Vedahga-jyotisa, Puranas, siddhantic astronomy and continues to be used in 
India to this day. The present study indicates that this concept has come down 
to us from the times of RV, even though how it was originally measured is not 
yet completely understood. But it may be noted, the word tithi in the sense 
of date in a year is explicitly used in the Satapatha Brahmana. Unfortunately 
those who read only the English translation of this important Vedic text miss 

36 Eclipse- The celestial phenomenon that changed the course of history, by D. Steel; 
National Academy of Sciences, USA, 2003. (http://books.nap.edu/catalog/10123.html) 
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this word since Eggeling in his translation left out this word. 3 ' Since there are 
some historians who hold on to the opinion that the word tithi is not of Vedic 
origin, it is necessary to quote the original text. This appears in the legend of 
Manu’s Flood (SB I. 8.1) 

R trfc[f£r HW-ldi mRR<R| dfcrfst TRi HlddM+cWlMIR ^11 

This alludes to the promise of the Fish to come on a specified tithi in a specified 
year and that Manu awaited the arrival of the Fish on that tithi in that year 
with a boat ready for travel. Although no specific year or day is mentioned 
the word tithi has been used in this early Vedic text in the sense of date. 

Now, turning our attention to Puranas , there is a view that in the remote past 
these were fewer in number. Since the present day versions contain same or 
similar texts in too many places, it is logical to postulate the origin of these 
books from a single source, which is not traceable in its original form now. 
Existence of itihasa and purana are known at least from the Vedic Brahmana 
and Upanisad times as evidenced in TB (III. 12.8.2) and the Chandogya Up¬ 
anisad (3.4.1). It is possible, like the Brahmanas explaining the ritualistic and 
the Upanisad the philosophical aspects (Brhadaranyaka Upanisad 111. 9), that 
the Purana once explained the physical worldly meaning of the Vedas. 

The legend of gods and manes drinking nectar of the moon appears in several 
Puranas. Since, at present, the texts are inflated and have many errors due 
to transmission and copying problems, it is difficult to discuss the numbers 
mentioned differently in some of these texts. For example, in the vulgate Visnu 
Purana (VP) and the Lihga Purana (LP) texts we read, 

'dutiful ddfRAld RTrf^T ’Tl 

ddfRRld cPTT ^T: ftdPrl ^Fl^FFRlI (VP. II. 12.7) 

ddfRRlrtldlir ddfRRld ^Tl 

^T: til 

Tt Rd9bdld tit PHlIdRl 

tWtfTRT 3RjRRf x44lr1dl:|l (LP. 56.11-12) 

The numbers of deities mentioned above add to 36333; whereas the remaining 
statements are as in the Brahmanda Purana. There is no reason to believe that 
VP and LP propose astronomical models different from the one that appears in 
BP. It is found that BP is more reliable for matter-of-fact astronomy than VP. 
Hence we can take the number 3339 as the valid Vedic long count restated 

3 ' The Satapatha Brahmana (English Translation in 3 vols. SBE series) by J. Eggeling. 
Motilal Banarsidas, N. Delhi, 1963. Extracts from the translation of J. Eggeling: “...There¬ 
upon it said, in such and such a year that flood will come...when the flood has risen thou 
shalt enter into the ship.... And in the same year which the fish had indicated to him, he 
attended to (the advice of the fish) by preparing a ship; and when the flood had risen, 
he entered into the ship...hence that (slope) of the northern mountain is called Manu’s 
descent. The flood then swept away all these creatures, and Manu alone remained here.” 
(SB I. 8.1) 
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in the Puranas also. How was this number observed, marked and counted? 
What could have been the influence of this number on the darsapurnamasa 
sacrifice which draws inspiration from the Saucika hymns of the 10th book of 
the RV? These questions are studied in the next section. 

4 Darsapurnamasa rite, moon’s abode and calendar 

In the previous section we have seen that the RV associates the occult number 
3339 with the moon in the Saucika hymns of the 10th book. The mantras 
of these hymns are prescribed for use in the darsa-purnamasa sacrifice (new 
moon-full moon rite or DP rite), thus hinting at a possible connection between 
the DP rites and the above number. As the name itself indicates, DP rite in the 
earliest period of its institution must have been based on directly observing 
the moon, till a practical calendar was developed. The Vedanga Jyotisa (VJ) 
of Lagadha spells out its objective as providing a way to know the correct 
times for observing Vedic rites. Hence, we can safely say that the algorithmic 
VJ calendar is later than the Vedic rituals such as the DP rite. A question of 
seminal importance is how the characteristic lunar number 3339 was traced 
and counted over a long period of time of at least 18 years, before the evolution 
of a formal calendar? What connections could exist among the long count, 
lunar eclipses, the DP rite and the VJ? In this section these questions are 
addressed, to the extent possible, by analysing some of the Vedic texts for 
available clues. 

4.1 Darsa-purnamasa-isti 

Ancient Vedic practices prescribe offerings in fire to be carried out on various 
occasions. Among these the darsapurnamasa-isti (DP rite) is an astronomy 
related religious practice, as the name directly indicates. The ritual is also 
known as DP -yaga and sometimes as TYP-yajna. According to Apastamba , an 
ancient authority on Vedic rituals, DP rite is prescribed by both the Rgveda 
and the Yajurveda . 38 There are no explicit statements about the performance 
of this rite in the RV other than the Saucika hymns which are prescribed 
for use in the DP rite by all the authorities. Hence, this can be taken as a 
clue provided by the tradition that the Visvedeva number 3339 is connected 
with the DP rite and the moon. The ritual is described to varying levels 
of detail in the texts belonging to the Yajurveda. The construction of the 
altars in which sacrificial oblations are offered is described in the Sulbasutra 
texts which are formulaic and preserve the scientific developments of the Vedic 
period in some detail. The mathematics and geometry behind the construction 
of the different shaped altars have been investigated in the past notably by 

38 II Apastamba-paribhdsd-sutra (1-4). 

(Ed.) A. M. Sastri; Mysore, 1893. 
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Datta, 39 Sarasvati, 40 Sen and Bag, 41 and Seidenberg. 42 A variety of geometric 
shapes are prescribed in the texts. But the symbolism behind them is explicitly 
made known only in a few cases. While the square, circle and semicircle are 
relatively simple, the geometrical design of the syena-citi (Falcon altar) is 
complex. However as the name indicates, the required shape of this altar is of 
a bird. We may conjecture that based on some type of physical observation, 
experience or principle, the shapes first came into vogue, the details of which 
are not available now. Another important prescription of the Vedic altars is 
in their specified area. The garhapatya, ahavaniya and daksina altars that are 
respectively circular, square and semicircular have to be equal in area. This 
principle demands squaring a circle and circling a square which eventually 
leads to estimating the irrational quantities 7 r, ^/2, and -y/3 in terms of rational 
fractions. 

The DP rite is among the srauta sacrifices requiring a group of priests to as¬ 
sist the yajamana (sacrificer) and his wife to complete the prescribed ritual. 
The details of the canonical hymns selected from different texts and the com¬ 
plete procedure of carrying out the ritual are available in print. 43 The DP rite 
needs four altars namely the garhapatya, ahavaniya, daksina and the darsa- 
purnamasa-vedi (DP altar). The last one is also known as darsikivedi and 
sometimes as antarvedi. We have already seen that the first three of these are 
of different shapes but of equal area. These three altars are built with bricks 
in five layers to carry fire in them to make prescribed offerings. The most 
intriguing altar is the DP altar which is not built in five layers, has no fire lit 
on it and for all practical purposes is just a sacred platform, nonetheless indis¬ 
pensably central to the esoteric principles behind the ritual. The symbolism 
behind the DP altar is not described in any of the texts except for intriguing 
and cryptic hints. But the geometrical construction of this altar, which is like 
an enclosed platform, is carefully detailed so that the altar acquires a special 
curved shape. Since the DP rite is connected with the moon, it is natural to 
suspect that the DP altar should have some archaeo-astronomical significance 
linked with the moon. 

39 Datta B. B., “The Science of Sulba, a study in early Hindu Geometry,” Calcutta Univ., 
Kolkata, 1932 

40 Sarasvati T. A., “Geometry in Ancient and Medieval India,” MLBD Publ., Delhi 1979. 

41 Sen S. N. and Bag A. K., “The Sulbasutras with Text, Translation and Commentary,” 
it INSA, N. Delhi, 1983. 

42 Siedenberg A., “The geometry of the Vedic rituals,” in Agni, Frits Staal (ed.), Vol. 2, 
95-12, 1983. 

43 Paranjape V. R., (Ed.) Srauta Sanjivini-l; Darsapurnamasa Prayogah. Bharat! Pra- 
bodha Sodha Samstha; Sonda, 2007. 
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4.2 Design of the DP altar 

The design and marking of the DP altar is described in several Sulbasutra 
texts. 44 The details are nearly same in all the texts with some minor differ¬ 
ences. All texts mention that the altar should be constructed symmetrically 
about the base line ( prsthya ) in the East-West direction. Here an interesting 
question would be how the E-W line was drawn. The Katyayana Sulba text 
prescribes the use of a gnomon for following the shadow of the sun to mark the 
E-W direction. The Manava Sulba text proposes observing two visible stars 
to mark the E-W line. The text followed by the translation of Sen and Bag is: 

3HwA u l RHlWldl ^ tTF^frsq 

d, J lbldlRd4l: TOf II Manava Sulbasutra (1.3) 

By the middle of a pair (of naksatras) Citra and Svati , Sravana and Pratisravana, 
Krttika and Pratikrttika, Tisya and Punarvasu, having risen 86 angulas (above the 
horizon), is (fixed) is the eastern (cardinal) point, and it is (brought into a line) 
with the ties (of the chord). 

This indicates that the line was drawn early morning, aligning it with the 
centre of specified pair of stars, when these stars were above the horizon by 
a yuga which is mentioned in other places to be equal to 86 angula. How 
this altitude which is really an angular distance was measured is a matter of 
conjecture. We guess that angula as a known linear measure was used to fix the 
angular position of the stars above the horizon with the help of a vertical staff. 
Four star pairs are mentioned for this purpose most probably corresponding 
to the four quarters of the year. These are: citra-svati; sravana-pratisravana; 
krttika-pratikrttika; and tisya-punarvasu. The method suggested seems to be 
to identify a pair of visible stars early in the morning in the eastern sky and 
mark a line on the ground as if the line passes in between the two stars. 
The statement that krttika (Alcyone) once arose precisely due east as per the 
Satapatha Brahmana gives credibility to the E-W alignment of the central 
axis of the DP altar for some esoteric astronomical purpose. The stars citra 
and svati (Spica-Arcturus) are on either side of the celestial equator. The two 
appear nearer to each other and hence these two when visible a few degrees 
above the eastern horizon can indicate the eastern direction. The details of 
fixing the staffs to make the E-W marking are not available in the texts. But 
from the Taittiriya Brahmana (I. 5.2) it is known that Vedic people observed 
a desired naksatra before the sunrise and made marks on ground to estimate 
the time remaining for the star to be visible in the eastern sky. 45 

Once the E-W line is taken as drawn, further construction is symmetric about 
this line. First an isosceles trapezium ABCD is drawn as shown in Figure 1. 
The eastern and the western sides AC and BD are respectively 48 and 64 

44 Sen S. N., and Bag A. K., ibid. 

45 dwri Hi[cr $4Id)4aLjbw II ttt t 3^ri 3 tt dfdd 

T^TI qq TTVRT T?%l TTFrfTT dcbl^l F4T7TI FT TB (I. 5.2) 
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angula in length. The height of the trapezium is 96 angula. With points C 
and D fixed, a rope of length 2 CD is stretched in the southern direction till 
point F. With F as the centre and FC as the radius, an arc of a circle is 
made to pass through points C and D. This is repeated symmetrically on the 
northern side AB. Similar arcs are drawn on the eastern and western sides. 
This altar is not a citi wherein offerings are made in the fire; hence there 
are no prescriptions about the shapes of the bricks to be used on this altar. 
Nevertheless this altar is as important as the other three altars in the DP rite. 
Principally darbha grass is spread on the DP altar for seating special deities 
and water ablutions are offered on this altar to Ekata, Dvita and Trita the 
three elder brothers of Saucikagni of the hymns of the RV X. 51-55. 



Fig. 1: Geometry of the Darsapurnamasa altar. 


4.3 Area of the DP altar 

An important concept associated with a Vedic altar is its shape and area. As 
per the Satapatha Brahmana the circular garhapatya is supposed to represent 
the earth, whereas the square ahavaniya stands for the sky. Both these altars 
along with the semicircular southern altar are of same area equal to one vyama. 
The DP altar is situated within the space enclosed by the above three as shown 
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in Figure 2. The positioning of the DP altar between the circular earth and the 
square sky naturally implies that its special shape hides a cosmic symbolism. 
The ritual manuals discriminate the DP altar from the other three altars for 
some special reason. What strikes the eye is the peculiar shape of the altar 
which is deliberate and painstakingly explained in the manuals. The principle 
of equivalence of the areas encourages us to find the area of the DP altar, 
the construction of which is available in the Baudhayana Sulbasutra among 
others. The area of the basic trapezium (Figure 1) is 5376 square units. Since 
by construction CDF is an equilateral triangle, the area of the curved region 
cut out from the trapezium is ^ CD 2 . The exact length of the side 

CD is 961 units, which is slightly more than the height of the trapezium. 



Fig. 2: A photograph of the altar used for the Darsapurnamasa rite. 


From these considerations the area cut out on the four sides of the trapezium 
can be found to be 2261 units. This gives the exact area of the DP altar to 
be 3115 units. It is to be noted here the above value is based on the presently 
known accurate values of the irrational numbers n and yT> and the exact 
expression for the area of the arc of a circle. Here we may pause and ask: 
what could have been the area the ancients desired to have for the finished 
altar? Since no text mentions this area but only gives the construction, we 
attempt to estimate the desired area to the level of approximation of the 
Sulbasutras. 

If the Samhita and Brahmana texts represent earliest observations of the sky, 
the Sulbasutras are records of early Indian mathematics and geometry. The 
area of a circle was estimated by dividing the figure into large number of 
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squares. In the present case for the arc of the circle in Fig. 1, our ancients must 
have used a similar approximation which is not available in the texts. However 
we can take errors in such approximations to be represented effectively by 
errors in the values used for the irrational numbers 7r and i/3. The Sulbasutra 
texts provide considerable information on how the above irrational numbers 
were handled by the Vedic people eventually arriving at approximate values. 
The best of the ancient approximations were 7r = 3.0885 (as a fraction) and 
y/ 3 = y| as explained in detail by Sen and Bag. 46 Hence the area implied 
to be removed from the basic trapezium was most probably equal to 2032 
square units making the desired area of the final altar to be 3345 units. If 
the Vedic priests took the length of AB = CD as 96 instead of the correct 
96the area of the DP altar would have been 3334 units. The above two 
numbers can be taken as fair estimates of the area desired for the altar when 
it was conceived for the first time in the remote past. This result is remarkable 
as the two values happen to be too close to 3339 the Rgvedic count of the 
deities visvedevah correlated with lunar eclipses as demonstrated in previous 
sections. Hence, we can infer beyond reasonable doubt that the desired area 
of the original DP altar was equal to 3339 units. This choice was not due to 
chance but was a deliberate selection to provide equivalence for the number of 
visvedevah to be seated on the DP altar in the Vedic rite. In turn, this number 
should have been the count of tithi in the dark fortnights between two similar 
lunar eclipses occurring near the same naksatra. 

The above analysis helps us to unearth the symbolism behind the shape of 
the DP altar and the possible method adopted for counting the Rgvedic large 
number 3339. The Vedic and the Parana texts mention that gods consume 
the moon digit by digit in the dark fortnights. In matter of fact language this 
means the waning the moon was observed each night and a count was kept. 
This is astronomically meaningful since in the dark fortnight the moon would 
be visible all through the night after its rise. Starting from a full moon rising 
at the sun set, the moon rise is delayed by about an hour on each subsequent 
night but remains visible till the sun rise. It is in this context the Vedic concept 
of deities drinking moon only in the dark fortnight has to be appreciated as a 
naturalism which is at the root of Vedic philosophy and religion. From modern 
astronomy it is known that moon’s orbit is inclined to the ecliptic by about 
±5°. Since the ecliptic and the equator are inclined at about 24° with each 
other an observer on earth will see the moon wandering, sinuously on either 
side of the local E-W direction. If at a fixed time, every night the observer 
were to follow the location of the moon, starting from its maximum deviation 
the figure over a long period of time will appear symmetric about the E-W 
line and curved on the N-S sides like the DP-altar. Actually this will be a 
bounded region in the visible sky apparently flat and aptly denoted as the 
candra-mandala (moon’s Abode) in the Puranas. The extreme southern and 


46 


Sen S. N., and Bag A. K., ibid. 
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Fig. 3: Position of the moon for 3339 consecutive nights of the dark fortnights starting 
from 7th September 2006. 


northern positions of the moon are similar to the solstices of the sun. Vedanga 
Jyotisa in fact mentions ayana (N — S — N movement) for both the sun 
and the moon. But we have not come across unambiguous lunar standstill 
statements in the ancient texts. Nevertheless, the possible recognition of a 
standstill provides a clue to how the Vedic people might have kept track of 
the waning the moon. Suppose the Vedic astronomer ( naksatradarsa ) started 
with a lunar eclipse near a major standstill and marked the moon’s declination 
approximately by placing a pebble or piece of stone on the ground, about a 
nearly E — W line for 3339 nights, the resulting figure would be very similar to 
the DP altar. The counting method automatically correlates with the phase of 
the moon and eventually leads to the formal DP altar for purposes of calendar 
and religion based on cosmic concepts. A modern verification of this claim is 
demonstrated in Fig. 3. This figure is a plot of the declination of the moon 
for 3339 nights, starting at the bottom from 7th September 2006 with a lunar 
eclipse to end on the new moon of 24th September 2024. It can be verified 
an eclipse will take place on the subsequent full moon. The resultant shape 
of the diagram that transfers the position of the moon on to the ground will 
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be very robust as can be expected from Fig. 3. Even with many misses and 
mistakes the symbolic shape of the moon’s abode in the sky gets captured 
fairly well by the DP altar. The enveloping boundaries are not circular, but 
the Sulbasutra prescriptions are good approximations. This figure also helps 
us to understand how in ancient times the moon might have been observed 
for keeping count of tithi. Even though tithi is widely prevalent in India even 
now, the present way of fixing the tithi was not the method followed in Vedic 
times. In the previous chapter we have seen that the word tithi was used in 
Vedic times to denote a date within a year. We do not know precisely how this 
was done, but it certainly depended on the phases of the moon. The DP rite 
as described in the Sutra texts and the still later manuals is strictly codified 
with precise instructions and minute details of Vedic hermeneutics. However, 
for the ritual to get fixed so accurately, considerable time should have elapsed 
during which period variable interpretations and observations must have been 
prevalent. We get some inkling about this in the texts which allows us to arrive 
at a plausible conjecture that the DP rite should have helped in the evolution 
of the Vedic calendar or Vedahga Jyotisa (VJ) of Lagadha. 

DP rites are enjoined to be carried out for 15 years or 30 years or lifelong. 
The Satapatha Brahamana (XI. 1.2.10) instructs 

One ought to perform DP -yaga for 15 years. In these there are 360 full moons and 
new moons. There are 360 nights in a year. He gains these nights (in 15 years). If 
he performs the DP -yaga for another 15 years, he gains the year itself. 

The rationale here is that the lunar year has 360 tithi, where as the solar is 
372 tithi long. This difference of 12 tithi can be made up in 30 years since, 
12 x 30 = 360 to bring the two rhythms together. This, of course, does not 
make the solar and lunar years to correctly synchronize, due to the contrasting 
length of the solar year. But it is only through such efforts that the VJ with 
better intercalation could have evolved. 

4.4 VJ calendar and the Vedic long count 

VJ is a text critically edited and studied in the past by several scholars. 47 
Hence, here we limit our attention to the investigation of how the Vedic long 
count could have influenced VJ. It is known that the Vedic people had a 
luni-solar calendar where the year was solar but the months were lunar. In¬ 
tercalation was practiced to bring the solar and lunar year into harmony by 
various methods. The central theme of VJ is to provide an algorithm to find 
in advance the tithi, parvan, naksatra in the formalized Vedic five year cyclic 
calendar. Thus its focus is not observational but essentially computational. 

47 Sastry T. S. K (Ed.) Vedahga jyotisa of Lagadha, IJHS, 19.4. Supplement, pp 1-74. INSA 
N. Delhi, 1984, Shamasastry, R. Vedahga Jyotisa, Text, Translation and Commentary, 
Mysore. 1936., Koundinyayana S. A., Lagadhamuniproktam Vedahgajyotisam (with com¬ 
mentaries of Somakara and Kaundinyayan) Chaukamba Vidyabhavan. Varanasi, 2005. 
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VJ has come down to us in two branches, namely the arca-jyotisa and the 
yajusa-jyotisa. The basic elements are common to both and hence the two 
are generally considered together as a single tradition of ancient Vedic astron¬ 
omy. The basis of VJ is the five year yuga period equated to 62 synodic lunar 
months of 1830 days, taken as equal to 67 sidereal months. There are 1768 
moon rises and 1835 risings of the ecliptic star Sravistha (Dhanistha, Vasava, 
/3-Delphini), with which the sun and the moon came together at winter sol¬ 
stice ca. 1400 BCE. The length of a solar year according to VJ is 371 tithi or 
366 days. Any three independent elements among the above parameters lead 
to the complete luni-solar calendar of VJ. There are several publications dis¬ 
cussing the strength and weakness of VJ as a calendar. The glaring inaccuracy 
is with the length of the solar year which is too long. Hence if the formulae 
are used blindly, the results would perceptibly miss reality within a few years. 
However it has been pointed out in the past, 48 corrections were done in the 
form of intercalary months and dropping of tithi to keep the calendar in tune 
with the sun. There have been efforts to interpret VJ, claiming that the 19- 
year Metonic cycle is implied by the Rgvedic VJ text which would have lead 
to a near perfect synchronization between the lunar and solar movements. 49 
This does not explain why Lagadha went in for a five year cycle with excess 
length of the solar year. Thus, the Metonic 19-year knowledge or equivalent 
long count could not have been the basis of VJ. It may be noted here that 
the five year cyclic calendar with 366 days per year was adopted also by the 
astronomical text Suryaprajhapti-Candraprajhapti, (ca. 500 BCe) belonging 
to the Jaina tradition. 50 

4.5 The Vedic year 

Vedic people had recognized several types of years such as the naksatra, the 
lunar, the savana, the solar and the intercalary year. The Nidanasutra (v. 11- 
12) belonging to the school of the Samaveda states this as, 

’fTFFTtS'gT^rhl: ^TFFT STftf^T: TTTTffRT H1WT 
ffrTII ffTTTSJ cR^T %T ddkil 4KHt: TTTTffSJ 3TgTRTHf^5T^' 

dMhl'idi W^ITII 

The year that is less (than the savana year) by 36, the year that is less by 9, that 
which is less by 6, then the savana year, then the year greater by 18 days. The 
sidereal year (less by 9) has thirteen months (of 27 each). The two kinds of years 
are the lunar and the savana. The year greater than 18 days has to be observed in 
(between) 37-38 full moon. (Shamasastry) 

This was understood by taking a savana year of 360 tithi as the reference. The 
first one deficient by 36 was the naksatra year of twelve sidereal months making 

48 Abhyankar, K. D., Pre-siddhantic Indian Astronomy, ISERVE, Hyderabad. 2002 

49 Holay, P. V., Vedic Astronomy, Apte Smarak Samiti. Nagpur. 1989. 

50 Kanhaiyalal (Ed.) Suryaprajnapti-Candraprajnapti, Jinagama Granthamala, 29 
Beawar. 1989. 
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324 tithi. Then the one less by 9 was a lunar year consisting of 13 months of 
27 tithi each. The savana lunar year of 360 tithi was made up of 12 synodic 
months. The solar year of 366 days and intercalary years of longer duration 
were also recognized. For our purpose the points to note are that the month 
was always reckoned with the help of the moon’s position and the VJ solar year 
with 371 tithi was an approximate effort at making the savana year match with 
the position of the sun. The rich variety of years clearly indicates an effort at 
synchronization of two or three different observable celestial rhythms. Since 
it is the moon that was observed, the ancients must have first noted the 
synchronization between the sidereal and the synodic months. It is the near 
equivalence of 12 synodic months with 13 sidereal months, counted in terms 
of the sunrises, would have lead to the concept of year as a longer measure of 
time than the month. This harmonizes with the earliest Rgvedic word denoting 
year as sama, used in the sense of being same, coincident, equivalent. With 
the recognition of seasons as dependent on the sun, synchronization of three 
rhythms seems to have become important. The Nidanasutra refers to this 
equivalence more accurately in the form of a verse which was already known 
to the Vedic community it was addressing, 

t rt#sst i ^ =bf^Hii 

hPrH fMrfA ## RT#SST qi^dA) T f^^ll 

Who knows that year in which the solar, the lunar, and the sidereal months are 
not lost, who knows that? In the year measured by 37 or 38 (full-moons), the solar, 
lunar and the sidereal months are not lost. (Shamasastry) 

This points to the approximation of 37 synodic months with 40 sidereal 
months, even though the latter number is not mentioned. Similarly, for the 
solar cycle also to have matched, 37 synodic months should have been taken 
equal to three (solar) years. The number word asta-sapta-trimsate gives the 
meaning of being “ between 37 and 38 ,” not of 37 or 38, as in the above transla¬ 
tion of Shamasastry. 51 Taking 30 tithi per month, one gets 1110 tithi in three 
(solar) years giving 370 tithi per year, which is nearly the value used in VJ. 
The above also hints at the presence of a three year cycle that should have 
existed before the improved five year cycle of VJ came into vogue. The text 
of the Nidanasutra cited above is openly available on the internet. 52 However, 
it is to be noted that on page 72 of this web edition the words atha savanah 
appear wrongly as atha sadhanam, which is not meaningful in the context. 

In the available core Vedic literature there are no direct references to occur¬ 
rence of eclipses during a ritual. But, a close reading of the hymns prescribed 
for the rites, shows several interesting statements pointing to a relation be¬ 
tween eclipses and the ritualistic numbers. For example, the Nidanasutra men¬ 
tions a special sidereal year that falls short by nine ( navona ) in relation to 

51 Shamasastry R., Drapsa: The Vedic Cycle of Eclipses, Panchacharya Electric Press, 
Mysore, 1938. 

52 http://isl.mum.edu/vedicreserve/kalpa/shrauta/nidana_shrauta_sutra.pdf. 
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the savana year of 360 tithi. This year had 13 months of 27 tithi making 
the length of the year to be 351 tithi. This corresponds to a year of 346-347 
(solar) days. What was being achieved by this, unless this had some hidden 
connection with the eclipse year? In modern parlance, eclipse year is the time 
taken for the lunar nodes to be in line with the sun and the moon, when an 
eclipse is possible. The well known eclipse period of 223 lunation is equal to 
18.03 solar years or 6585.32 days. This consists of 19 eclipse years of 346.6 
days. The unknown element here is the ancient way of measuring tithi. We can 
however be reasonably certain that it was associated with the phases of the 
moon. Nevertheless tithi was known to be less than the mean solar day with 
its value stated to be equal to 61/62 in VJ. Desire to avoid fractions in the 
remote period of Vedic astronomy must have given place to approximations 
in terms of integers with an error of one unit. Thus, the eclipse year length 
might have been approximated to 351 tithi, while its actual length was nearer 
to 351 \ tithi. Nineteen such years lead to 6669 — 6678 \ tithi which is twice 
the special number 3339 already stated in the Rgveda twice. 

4.6 VJ parameters 

With the above long count of 3339 tithi, we can understand how the basic 
VJ parameters might have been arrived at. The eclipse period must have 
been taken to be equal to 18 nominal solar years. This was a consequence of 
the older concept of 37 38 synodic months being equal to three solar years, 
consisting of 1110 tithi discussed above. If the solar year were to be taken 
equal to 370 tithi, one would directly get 18.04 years as the eclipse period. 
On the other hand to get a round figure; 18-year was taken as a special, 
perhaps occult number leading to 371 tithi per year, which is an important VJ 
parameter. Since we know that the correct solar day count would be 6585.32, 
dividing this by 18 gives the length of the nominal solar year to be 365.851 
days rounded off to 366 by VJ. If one takes 223 synodic months as equal to 
18 years, the first four convergent of the fraction ^ are T> T’ ¥• The 
last one, namely ^ is the VJ approximation. This was an improvement over a 
previous approximation of ZJ which was known to the Vedic people as stated 
above in the Nidanasutra. Similarly, since 223 synodic months are equal to 
241 sidereal months, we can approximate the fraction ||| as y§, ||. 

VJ uses the last approximation of 67 sidereal months as equal to 62 synodic 
months, which is better than the previous one of corresponding to three 
years, as mentioned in the Nidanasutra. 

4.7 Yajurvedic texts 

There are several instances of numbers adding to 17, 18 or 19 as special 
length of years embedded in the Yajurveda texts. In the Vajasaneya Sarhhita 
(XVIII. 24-28) the number sequences 1 to 33 of odd integers and 4 to 48 
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of even integers increasing in steps of four, are given followed by a list of 
symbolic animals with their ages. The ages mentioned are l|,2,2g,3,4 and 6 
adding to 19 years. This is followed by offerings to seasons and months showing 
the context to be part of time worship. The same Samhita at XXI 12-17 
repeats year numbers adding to 19 associating them, respectively with meters 
gayatri, usnik, anustup, brhati, pahkti, and tristup. Similar statements occur 
in the Kanva Samhita, (30.24-28), and in the Taittiriya Samhita, (TS IV. 7.10), 
where the animal-ages add to either 171 or 18 years. The difference is due 
to the interpretation of the word pastavaham, taken to be 41 or 5 or 6. The 
number of syllables in each of the above named meters increases by four and 
the total adds to 204 corresponding to the other total namely 17 years of 12 
months each. Even in the ritualistic context the hymn appears to embed some 
type of number equivalence between the animal-ages and the meters. If the 
length of the year is taken as 360 tithi, we have 17 x 360 = 204 x 30. On the 
other hand if it is taken as 354 days, we get the length of the synodic month 
to be ^ 17 ^q 4 54 ' > = 291 days, which is exactly the value adopted by VJ. As 
already noted the naksatra year of 324 nights/days with 27 units per month 
was also in vogue in ancient times. It is observed that 17 x 324 = 204 x 27. 
Such interesting properties of the number 17 based on observation of the 
moon could have lead to the early adoption of this as Prajapati’s number in 
the Vedas. The immediate next hymn of the Taittiriya Samhita (IV. 7.11-12) 
supports this inference. This is the famous sequence of seventeen odd integers 
1 to 33, increasing in steps of 2, adding to 289 and equal to square of 17. 
This is followed by a sequence of even integers 4 to 48 increasing in steps of 
4 adding to 312. The implied time-wise equivalence of two numbers in the 
previous hymn makes us wonder whether the number pair (289, 312) also has 
some useful astronomical property. Quite interestingly 289 synodic months 
are nearly equal to 312 sidereal months. 

Even though there is a case for the VJ parameters to have come out of the 
observed 18 years, lunar eclipses are not mentioned in VJ. This situation may 
appear anomalous. However, there is mention of moon’s lateral movement 
across the ecliptic, denoted as ayana similar to the seasons associated with the 
north-south movement of the sun. This has been ignored in the past as being 
of no astronomical significance. But as demonstrated in the previous section 
the Vedic DP altar is correlated with the lateral wandering of the moon in the 
sky. VJ mentions that there are 134 ayana or north-south-north movements 
of the moon in 67 naksatra months. Each ayana consists of three rtu. Even 
though this has nothing to do with the felt (weather) seasons associated with 
the sun, the lateral lunar movement is real to an observer on earth. The Vedic 
word rtu is usually translated as season as though indicating the felt weather. 
But in the earliest periods of scientific development, Vedic people had already 
noted that the “felt seasons” can be five or six or even seven in a year. This got 
formalized more accurately based on observation of the sun’s position with the 
naksatra as in the Maitrayaniya Aranyaka and later in the VJ, Parasaratantra 



4 Darsapurnamasa rite, moon’s abode and calendar 


37 


and the Vrddhagarga Samhita, the details of which require a separate chapter. 
Here it suffices to point out that a rtu was defined as the time interval for the 
sun or the moon to cover a span of four-and-half naksatra space in the sky. 

The moon stationed with a known naksatra say Magha (Regulus) will come 
back to the same star after nearly 28 tithi, but not with the same phase. 
Thus starting with magha-purnima, a sidereal month later, the naksatra will 
be Magha but the tithi will not be purnima. During the course of this month, 
every night the moon can be observed to occupy different naksatra position 
in a sinuous fashion. This happens all through the (solar) year with nearly 
27 ay ana for the moon. VJ recognizes the similarity between the sun and the 
moon in the sense of what happens to sun in one year happens to the moon 
in one month. Further as the year evolves, the moon continuously wanders 
on either side of the 27 naksatra band closely representing the ecliptic. Dur¬ 
ing this serpentine movement whenever a full moon occurs on the ecliptic, 
a lunar eclipse is possible. We have already seen how the symbolism of the 
3339 visvedevah is connected with lunar eclipses. Number symbolism of me¬ 
ters, measures, areas appear in Vedic texts almost everywhere. The Taittiriya 
Samhita starts with the DP rite hymns, elaborated in 14 anuvakas (sections). 
The number of syllables in these hymns adds to between 3339 and 3349. The 
9th anuvaka is about the preparation of the vedi or the DP altar with inter¬ 
esting etiology. The legend of an asura named Araru and his shadow falling 
on earth is cited. The altar is enjoined to be dug for only four ahgula , be¬ 
cause a deeper altar belonged to the ancestors. This appears in the Taittiriya 
Brahmana (III. 2.9) 

(If the vedi should be) excessively (i.e. too deeply) excavated, it would belong to 
the Fathers (i.e. the deceased ancestors) (and it would not be fit for the sacrifice 
to the gods). He (the Adhvaryu) excavates it to such an extent that it is equal to 
Prajapati, the mouth of the sacrifice. (Formerly) the vedi hid itself from the gods. 
They found it four aiigulas deep (in the earth). That is the reason why it should 
be excavated four aiigulas deep. 53 

One wonders whether there is a hint here that such altars were in use for a 
long time before the DP ritual got fixed. Even more interesting is the further 
laudation of the altar: 

^PTT d'ddR) 7TT #PRTl 

T5F#II TS (1.1.9) 

...you are the self-law....you the glorious one, take the earth.... by means of its self¬ 
law and place it on the moon. 

53 Dumont P. E., The full-moon and new-moon Sacrifices in the Taittiriya Brahamana 
(I Part, Text with Translation) Proc. Am. Phil. Soc., 101, 2, 1957, pp. 216-243. 
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This is the extract of the translation of the hymn by Kashyap. 54 As per 
Sayana’s interpretation also the altar was used by the ancestors of the current 
practitioners to establish earth on the moon as per natural self-law ( svadha ). 

vMiftdd-d: Rpfr: fTTf^mt dd^id,Rvi mt wRii 

Sayana Bhasya (TS I. 1.9) 

Even though we cannot claim that the shadow of the earth falling on the moon 
was known to be the natural reason for the eclipse, the legends related to the 
DP altar, its shape and area perhaps directly point towards the pervasive 
influence of the Rgvedic number 3339 and its hidden meaning connected with 
eclipses, in the proceedings of the DP rite. 

It is not surprising that eclipses, and their periodicity and predictability, have 
engaged the Hindu mind since the remotest past as evidenced by the RV and 
other Vedic texts. While legends, folklores and beliefs were plenty, observa¬ 
tion, explanations and physical models were not lagging behind. The various 
Puranas allude to the mythical eclipse demon Rahu but unequivocally equate 
this with the shadow of the earth, as in the Brahmanda Purana. 

dA-IARdd, TpRRl PlRdl II 

Brahmanda Purana (I Pt. 23.101) 

The Mahdbharata, lauded as the Fifth- Veda, occupies the position of a text 
in transition between the Vedas and the Puranas. Although in the first book 
legendary explanations about eclipses are stated, in the sixth book a physical 
model in which Rahu , the dark planet, moving below the sun and the moon but 
larger in size than the two celestial objects, is cited as the cause of eclipses. 55 
Between such speculative efforts and the well reasoned mathematical astron¬ 
omy starting with the common era, there was growth of matter-of-fact obser¬ 
vational astronomy parts of which are still preserved in the Parasaratantra 
and the Vrddhagargiya Jyotisa. 

The DP rite is special in several ways. From the astronomical point of view, 
the DP altar holds an esoteric central role. The hymns used in the liturgy refer 
to the sky and there is always more than what meets the eye in Vedic rituals. 
In one place, the altar is said to be in the sky and protected in the north 
by Mitra and Varuna, with the invariable law. 56 Naturally this makes one 
wonder whether Mitra and Varuna, two of the most important Vedic deities 
could have been visible stars in the northern sky, with some special properties. 
Such cryptic statements add an extra dimension to the astronomy of the Vedic 

54 Kashyap R. L., Taittiriya Samhita (Text with Translation), Vol., 1 SAKSIVC, Banga¬ 
lore. 2002. 

55 Bhlsma Parvan; Chapter 40; verses 40-47. The Mahdbharata, Critical Edition, BORI, 
Poona. 

56 dlrkd: RRlrTT vRTTII TS (I. 1.11.12) 
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times, since the practitioners did not limit themselves to physical observations 
but wished to attain a position in the sky. This mystical naturalism gets 
highlighted by the role of the Brahman, the presiding priest of the DP rite, 
who blesses the sacrificer silently 

...HlduPI 3PKJ| ^TW^Tt ddT T3RR d - || 

may the yajamana attain a place at the base of the heaven, near the constellation 

Saptarsi. 

The northern sky region around the Saptarsi-mandala (U. Major) has always 
held prominent position in ancient texts as the base of the heaven and the 
centre of the universe. This region was the seat of another constellation known 
as Sisumara, about which will be discussing in the following section. 

5 Sisumara the forgotten northern constellation 
with Dhruva , the Vedic Hindu pole star 

Al-BTrunT (973-1048 CE) in his book on India mentions that devout Hindus 
held that the pole star was in the constellation that looks like a four-footed 
aquatic animal called, Sakvara and also as Sisumara. 57 He further says that 
this name sounds similar to the Persian Susumar, which is the constellation of 
the Great Lizard, same as the modern Draco. He further adds that “the Hin¬ 
dus tell ludicrous tales about this figure.” By this, he alludes to the Puranas 
that praise people with correct knowledge of the 14 stars making up the con¬ 
stellation to be blessed with an extra 14 years of life. Al-BTrunT, as is well 
known, was interested in the philosophical and intellectual traditions of In¬ 
dia. He translated into Arabic, apart from astronomical texts, the Yogasutra 
of Patanjali. While explaining the aphorism; dhruve tadgati jhanam (YS 3.29) 
Al-BTrunT again discusses the constellation Sisumara and Dhruva the pole star, 
as per the ancient Hindu tradition prevalent during his time. 58 Al-BTrunT had 
admiration for Indian astronomers because of their scientific approach to the 
subject. But, none of the siddhanta texts of the period described any con¬ 
stellation by the name Sisumara. Curiously enough, they were much more 
interested in establishing the first visibility conditions for the southern star 
Agastya (Canopus). This should not be surprising, since there was no visible 
star at the North Celestial Pole (NCP) during the first millennium of the 
common era (CE) which was the prime period of mathematical astronomy in 
India. This situation perhaps prompted Al-BTrunT not to take the Puranas se¬ 
riously as having preserved more ancient observations, in the form of legends 
and cultural beliefs. However, common people carried in their collective mem¬ 
ory the story of a child prince by name Dhruva who was established as the 

57 Sachau E. C. Alberuni’s India: An Account....of India About AD 1030. (Vols. I & II) 
London. 1910. 

58 Pines S. and Gelblum T. Alberuni’s Arabic Version of Patanjali’s Yogasutra: A Trans¬ 
lation of the third chapter and comparison with Related Texts. Bull. School of Oriental 
and African Studies, Univ. of London, 2, pp. 258-304, 1983. 
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fixed pole star and the Puranas had already built up a cosmological sky model 
around Dhruva. The orthodox Vedic tradition of the Vedantins, cultivated in 
parallel also held that Dhruva the pole star was located in the constellation 
Sisumara. From modern astronomy, it is known that such a situation was 
possible in the remote past c 3000 BCE, when a-Draconis (Thuban) was the 
pole star. Recognition of this fact has far reaching consequences for under¬ 
standing the history of ancient India and of Hindu astronomy going back to 
Vedic times. 

In this article, Vedic literature is considered first, followed by the Puranas 
and a few later texts. The information thus collected brings out some aspects 
of dhruva- centric or pole-centric astronomy that must have existed in India 
before the common era. 

5.1 TaittirTya Aranyaka 

The word dhruva occurs in many places starting from the Rgveda. The ac¬ 
cepted meaning of this word is fixed, true, stationary, unchanging with shades 
of meaning very similar to these. For example in the Rgveda hymns (I. 73, 
IV. 5, VI. 52, VII. 88, X. 173) the word is used as an adjective to indicate the 
firmness of objects such as the earth, the mountain, and the sky. In the 10th 
book the hymn X. 173 extols Varuna the King, as being true and steadfast. 
From the context of the hymn, this appears to be a prayer to a universal 
force, with the sky and most likely a star in the background. In the Yajurveda 
and the Atharvaveda , eight and sometimes ten directions are named. In this 
nomenclature invariably udici stands for north, urdhva for above and dhruva 
dik refers to the lower direction in the sense of fixed earth. However, in the 
Taittiriya Aranyaka (TA ) a change in this nomenclature is seen. The phrase 
adharayai dise (TA 11.20.1) instead of the more common dhruvayai dise , is 
used to denote the lower direction. 

The TA is an accented Vedic text, belonging to the Krsna- Yajurveda branch. 
This text contains several interesting astronomical information that should 
be of interest to historians of science. The first prasna (section) of the text 
is about the six seasons and how they have to be recognized, taking note of 
social behavior and some natural changes. Time is explained as flowing out 
of the sun and that time flows like a river continuously (TA 1.2). The text 
declares the knowledge of the sun’s position to be available to everyone using 
the four tools; memory, direct observation, history and inference. 

’PjfrT: Trf^f^dTPTfril TA (1.2.1) 

As pointed out previously in Section 2 of this article, two meteoritic showers 
spaced at six months intervals find place (TA I. 3; 1.4) in recognizing the 
grisma (summer) and the hemanta (dewy) seasons. The concept of mahameru 
the imaginary mountain-like axis connecting earth with the heavens appears 
for the first time in Vedic literature in TA. The text alludes to seven suns and 
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one more, the eighth called Kasyapa, who does not leave meru but goes round 
the mahameru. 

dAdMlSFTI 7T A ...A f| 

SR^T 3T^ TTHtT qft^TFPTI tTFRTcT: I WiT 

TA (I. 7.1-3) 

This concept of a celestial body going round meru evolved into a physical 
astronomical model in the Brahmanda Purana as will be explained later. 

We have seen previously that the performer of the darsapurnamasa sacrifice 
wishes to be stationed near Saptarsi at the base of the heavens. This esoteric 
concept finds unambiguous mention in TA where it is stated that the Seven 
Sages and Agastya are living with the stars. 59 This tradition of naming stars, 
we may presume, must have started after the earthly sojourn of the eponymous 
human rsis. Hence, it would be of interest to identify such stars by their 
modern names. Through unbroken tradition, and copious textual citations, 
Agastya can be equated with Canopus. But the same cannot be done with 
the other seven stars, since the names of the sages are not mentioned in TA 
except for Atri. The commentators of TA have taken the Seven Sages and 
Agastya to be the originators of the gotra system, as mentioned in the later 
Sutra literature. 

I TTHFft d^li 3TWTTOTFTT TRcd 

clfi)4f'lcdl'd<Rhl (Asvalayana Srautasutra Parisista) 

Hence it is not necessary to identify the Seven Sages alluded to in TA only 
with the stars of U. Major, even though such equivalence appears natural. The 
Saptarsi-mandala is unequivocally identified with U.Major, but the tradition 
of m-names of the stars has changed over time. 60 The name of sage Atri once 
again appears in TA as a star in the description of the celestial Sisumara, a 
constellation in the form of an aquatic animal (alligator, or whale or dolphin), 
with a star named Abhaya at its tail end, which over time acquired the leg¬ 
endary name Dhruva, due to its property of being fixed in position as seen 
from earth. 


5.2 The celestial Sisumara 

The second book ( prapathaka ) of TA known also as the Svadhyaya Brahmana , 
gives the hymns used in the daily prayers of those initiated into the Vedic rites. 
The nineteenth hymn of this book known as the Brahmopasthanamantra is 
used at the conclusion of the evening meditation, which in the most ancient 
times was carried out outdoors most probably near a water body. The astro¬ 
nomical part of the text with a free translation follows: 

59 1RT| 3tWTST| ^3«l|-d)s^R)| 

60 Mitchiner J. E., Traditions of the Seven Rsis, MLBD New Delhi, 2000. 
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sr#rRT^3 : tRRR 3(1%# ^MldN^I^'at 

f^T^TW^rafTT: 4R4RI WT RRf RFT ^Wd: fMNpk'RT Rd)«f R AT T^T 
^oM«||dcKf«ly*HK:| ... l^d^ddR) 's^RI f?}ddR} TA ^HH wf^lM^URl TA '^JTTFft 
^#sf^T TAT ’^cTF^WTNc^ AATTj TT ... f^fWI RTdl (TA. II.19.1) 
...Dharma is the forehead, Brahma is the upper jaw, Yajna is the lower jaw, Visnu is 
the heart, Samvatsara is the genital, Asvins are the forelegs, Atri is the center, Mitra 
and Varuna are the hind legs. Agni is the first stem of the tail, then Indra, then 
Prajapati and then Abhayam is the fourth. This is the shining celestial Sisumara.... 
You are fixed ( dhruva ), you are the place of Dhruva... You are the Lord of Beings; 
you are the best among them. (All) Beings go around you. Namaste!... salutations 
to you the boy-child. 

The commentary of Sayana clearly mentions that this hymn is to be used in 
the evening, turning towards the north and looking at the dhruva-mandala , 
for meditating on the Cosmic Brahman. 61 

The above hymn lists fourteen stars, Dharma, Brahma, Yajna, Visnu, Sam¬ 
vatsara, (Twin) Asvins , Atri, Mitra, Varuna, Agni, Indra, Prajapati, Abhaya, 
along the body of the figure of the Sisumara, starting from its head to the end 
of its tail, unequivocally said to be in the sky. Both Bhatta-bhaskara (10th 
Cent.) and Sayana (14th Cent.) describe the esoteric import of the hymn, 
along with the parts and form of the animal figure in the sky. The former 
commentator takes Prajapati to be Kasyapa the eighth sun, mentioned previ¬ 
ously in TA as not leaving the meru. e 2 This hints at the circumpolar nature of 
at least some of the stars of this constellation, which finds prominent mention 
in the later Puranas. The hymn is more about the constellation figure as a 
group of stars, but the equivalence of Abhaya with the pole star later known 
as Dhruva is evident from the context. The text of TA is among the so called 
forest books supposed to be learnt in the seclusion of a forest, as it contains 
secret mystical and naturalistic meanings at the same time. The play on the 
word Sisumara finally concluded as sisukumara (boy-child) should have been 
the inspiration for the legend of the fearless child prince Dhruva, placed in 
the sky as the pole star near Visnu, who is the regent deity at the heart of 
the Sisumara. 

In the accented text Ekagni-kanda, also belonging to the Krsna-yajurveda, 
hymns to be used in Vedic marriage rites are given. The hymn for observing 
and addressing the pole star Dhruva is: 

SJ^fcT: 'sJyRf^r 

TA PT AT Tift ^TRPT: II Ekdgni (I. 9) 

61 SATA RltJdk^Q u l dhjffa&djl Sayana’s Commen¬ 

tary on TA (Edited by H. N. Apte, Anandashrama Press, Pune, 1898). 

62 Taittiriya Aranyaka with the Commentary of Bhattabhaskara Misra (Edited by 
A. M. Shastri and K. Rangacharya. Mysore 1900). 
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Here the quality of Dhruva as a star is said to be fixed. Dhruva is praised as the 
methi or the fixed column to which the naksatras are bound. The commentator 
Haradatta explains the word methi as khalevali, a thick wooden peg fixed in 
the ground, to which animals are tied so that they do not stray away. 63 This 
methi became the medhi a pole or column in the Puranas , highlighting the 
fixity of the star Dhruva and the importance of Meru in the development 
of early astronomical models. As we go back in time naturally uncertainties 
increase, but beyond reasonable doubt the composers of the above Yajurveda 
texts knew Abhaya alias Dhruva as the pole star; that is a central star farthest 
in the sky, to which other celestial bodies were tied and kept in their path. 

The Sisumara , which we meet again in the Puranas, based on the vivid de¬ 
scription of the position of the 14 stars and the importance attached to its 
form, can be identified with the constellation Draco. It follows: Dhruva in 
its earliest nomenclature as Abhaya has to be equated with Thuban or a— 
Draconis. By back computations it is known that a-Draconis was the pole 
star during 3200-2400 BCE. In this long period, the declination of this star 
varied from 87°56' to 87°36', reaching nearest to NCP with 89°53' in 2830 
BCE. The naming of the Vedic star Abhaya (no-fear) as Dhruva (fixed, certain) 
in the Sisumara should have happened during the above period, which pro¬ 
vides an important chronological footprint not only for the Vedic culture but 
also for the roots of Hindu astronomy. By 1900 BCE the separation of Dhruva 
from NCP increased to 5 d c3i r 9^3ie circumpolar nature of the star would have 
been evident to observers of the night sky. The declination changed to nearly 
82° by 1500 BCE and the drift of the star away from the NCP should have been 
glaringly evident for observers in India. In the Maitrayani Aranyaka Upanisat 
(aka Maitri Upanisat, MAU) one of the important questions posed by King 
Brhadratha to Sage Sakayanya was, why Dhruva drifts, why the air strings 
holding the celestial bodies dip. 

d^Ridi tnrpt sjrpi tMcH didd^di PwsH 

II MAU (1.4) 

Implicit in this question is the statement: the North Star understood by us 
as fixed has changed its position; an unmistakable reference to the effect of 
precession as noticed by King Brhadratha. This Yajurvedic text also contains 
astronomical statements to the effect that the northern course of the sun 
started at the middle of the dhanistha star division. 

chltf-W I d^dsj9 dRRqiR'bleild, MTO dW-R-VI 

TRwt w?i sDRiW^i ^rrqfcr ^RaidRd #rptii 

MAU (VI. 14) 

This corresponds to a few centuries before the Vedahga Jyotisa of Lagadha 
which states that the winter solstice coincided with the sun at the beginning of 

63 Ekagnikanda with the Commentary of Haradatta (Edited by L. Srinivasacharya). 
G.O.L. Mysore 1902 
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star dhanistha. This is a well discussed topic with the said observation dateable 
to c 1400 BCE . 64 The amount of precession between the two observations would 
be six to seven degrees. Thus, the drift of the pole star mentioned by King 
Brhadratha above is broadly consistent with 1900-1800 BCE. 

The knowledge of Sisumara as a constellation, in contrast to the word meaning 
as an aquatic animal, is wide spread in Vedic literature. In the first book of 
the Rgveda (I. 116.18) we come across Asvins bringing riches to Divodasa in 
a cart to which were yoked a simsumara and a vrsabha. Griffith famous as 
the translator of RV, overlooking the astronomical culture of the Vedas, has 
translated this literally to mean a cart drawn by a porpoise and a bull yoked 
together. 65 In the commentary of Sayana, the word simsumara is identified 
as a variant of the word Sisumara. Sayana also recognizes the impossibility 
of an aquatic animal and a land animal yoked to drag a cart on earth and 
explains this as the special act of the divine twins the Asvins exhibiting their 
extraordinary powers, 66 which obviously makes the location to be the visible 
sky. Even if Divodasa were to be a human king, favouring whom the above 
is mentioned, it should not be difficult to recognize that the verse alludes to 
an event in the sky in which the constellations Draco and a group of stars 
resembling the head of a bull, most likely the Taurus, were meant by the poet. 

The Pahcavimsa Brahmana of the Samaveda has an interesting story about 
the cosmography behind the name Sisumara. It is said that originally this was 
a Rsi or seer of the same name in the earthly ocean. He did not praise Indra 
fully and hence got stranded on the sands. After having praised Indra fully by 
the sarkara saman song he could get into the water again. Later he attained 
the sky as the constellation with the same name. The word sarkara means 
constellation which is a variant of the word sakvara as in TA. The text further 
says that the sarkara saman chant is meant for crossing the oceans. 67 This has 
to be taken as a reference to the circumpolar nature of the bright stars of the 
Sisumara constellation which must have helped ancient mariners in navigating 
the seas. The Jaiminiya Brahmana text also has a similar legend about the 
constellation Sisumara. The Grhyasutra texts which were fixed much later 
than the accented core Vedic texts are prescriptive in nature about religious 
rites and customs to be followed by the orthodox. The religious practices of 
different Vedic clans which must have been prevalent since the most ancient 

64 Vedahga Jyoutisa of Lagadha (Ed. by T. S. K. Sastry) IJHS, 19.4. Supplement, 1-74. 
N. Delhi. 1984. 

65 When to his house ye came, to Divodasa, hasting to Bharadvaja, O ye Asvins, The car 
that came with you brought splendid riches: a porpoise and a bull were yoked together. 
(RV 1.116.18; Translation by Griffith R. T.) 

66 7T^ Rdkmid MNdl-HIxH I Slf^T df^H RUjdk: TTT^ ^ 

^fRT dl^dddl fl^ibNIWWII (Commentary of 

Sayana, RV 1.116) 

67 Caland W. English Translation of the Pahcavimsa-Brahmana, Bibliotheca Indica Se¬ 
ries, 255, Calcutta, 1932. 
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times are codified in the formulaic Sutra literature, not only canonizing the 
hymns to be used in the rites, but also fixing the actions to be followed by 
the main performers, participants and the priests. There are several different 
Sutra texts attached to the four Vedas demonstrating not only their lateness, 
but also their spatial spread in accounting for the variation in the practices. 
However, the common feature of all these texts, in the historical context, is 
their memory of Dhruva as a fixed star to be invoked, seen and shown to 
the bride in the marriage rite. In all cases, the hymn for addressing Dhruva 
is same as or very similar to the one in the Ekagni-kanda (1.9) mentioned 
above. The Hiranyakesi Grhyasutra , in particular, prescribes worship of stars 
Arundhati, Saptarsi, and Dhruva even during the first kindling of the fire 
used in Vedic sacrifices. This text extols the pole star as, Brahman, fixed, 
non-slipping, non-shaking and as the centre of the universe. 

It is noted that the Vedic people had direct knowledge of the constellation 
with fourteen stars, resembling in its outline an aquatic animal known as 
Sisumara, the 14th star counted from the head and placed on its tail being 
the fixed Dhruva or the pole star. The effect of precession on the sky picture 
was also felt as recorded in the Maitrayamya text, where Dhruva was observed 
to be drifting away from its original position. Notwithstanding, such natural 
effects, the formality of showing the star Dhruva has continued in Hindu mar¬ 
riages over centuries coming down in the same form to this day as a ritual, 
even though everyone may not know which star was originally invoked by the 
prescribed hymns. But the orthodox successors to the Vedic tradition have 
preserved this information quite correctly as will be seen later. 

It has to be pointed out here that the not so well known Indian scholar Aiyan- 
gar, 8 in his writings on Indo-Aryan mythology discussed the TA hymn on 
Sisumara as representing a constellation in the sky and hesitatingly proposed 
that the Dhruva of this hymn was perhaps the pole star. He was more inter¬ 
ested in gathering and deriving philosophical information from the Vedic and 
Purana stories. He did not recognize the constellation Sisumara in astronom¬ 
ical terms but drifted widely to other astral myths in an effort to match the 
Vedic and the Puranic stories without appreciating the effect of precession as 
recorded in the astral legends. 

5.3 Brahmanda Purana (BP) 

This tradition of observing Sisumara and Dhruva was not restricted to the 
closed Vedic groups but was available to everyone as depicted in the Puranas , 
which have preserved such observational knowledge in the form of cultural 
astronomy. The story of the young boy Dhruva , who by his penance got the 
boon of being fixed in the north as the pole star, is a popular legend widely 

68 Aiyangar M. N. Essays on Indo-Aryan Mythology, Bangalore 1898. Available at: 
(https: //archive. org/details/MN40106ucmf_3) 
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known all over India. The origin of this story can be traced to the VisnuPurana 
(VP) and repeated in several other texts. However, the related background 
astronomy is preserved in the Brahmanda Purana without mythological em¬ 
bellishments. Since the word Dhruva means fixed, certain, unchanging, it is 
implicit that the boy Dhruva was identified with the eponymous pole star. 
This fact becomes interesting since BP, VP and several other texts not only 
provide cogent information on its location in the sky but also mention the 
observable self-rotation of Dhruva as the driving force for other celestial bod¬ 
ies to move around the NCP. This theory of Dhruva , takes us to the most 
ancient form of Indian astronomy which was Dhruva-centric, or meru-centric. 
It is known that no absolute dates can be put forth for any of the eighteen 
Purana texts, which have grown over time with bulky additions. But, all or 
most of them retain the story of Dhruva as the pole star with variant read¬ 
ings. This is a clear indication of the branching of the Puranas from a nucleus 
which lies in the Vedic texts such as the TA and the ekagni-kanda which knew 
the prominent constellation Sisumara with 14 stars, the fixed Dhruva and the 
Meru connecting the earth with the NCP. Among the Puranas it is in BP 
we find matter of fact statements about Dhruva. As far as ancient astron¬ 
omy and cosmology are concerned, BP preserves the original concepts, out 
of which the Visnu, Vayu, Lihga and Matsya Purana have bifurcated with 
further variations. This chronological perspective finds support in the works 
of a few indologists also. 69 

The Dhruva-centric model of the sky can be best appreciated in the BP as 
an outcome of direct observation. We consider here BP first and later look at 
variant information from a few other texts. In the first chapter of BP a list 
of the contents to be covered is provided. This promises astronomy related to 
Dhruva as, 

AKHMi I 

RltjdkSg' f^TcT: II BP. I (1.84) 

The movement of the sun and other moving celestial bodies is explained as induced 
by Dhruva only. The constellation Sisumara , at the tail of which Dhruva stays, is 
also described. 

This theory is further elaborated in chapters 21-24, totaling 520 verses, with 
many ancient concepts about the sun, the moon, eclipses and planets. Here, we 
restrict our attention only to a few important statements concerning Sisumara 
and Dhruva. 

cTcfr h-dck dHTT ^ t cHTTI f^T '3# Wcl t fPITlI 

'sjcfr fPPTI h^klPl IJII 

<J)cblcbd9hHlRrSI 

hspace*3pt BP. I (21. 94, 95, 96) 


69 Clarke W. E., A note on Pargiter’s Ancient Indian Historical Tradition , J Am. Ori. 
Soc, 43, pp. 130-131, 1923. 
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Like the lump of clay at the middle of the [potter’s] wheel moves slowly sitting at 
the navel, Dhruva rotates. Dhruva moves in circles day and night consisting of 30 
muhurtas, at the middle of the two directions (north and south). Like the navel of 
the potter’s wheel which stays in the same place, so also Dhruva should be known 
to be rotating there itself. 

Chapter 21 containing 176 verses gives an account of the sun’s motion, with 
definitions of seasons, equinox and solstice. It introduces the cosmography 
of Mt. Meru connecting the earth and the heavens like a vertical pole in 
the north, around which all celestial bodies are modeled to move in circular 
paths. The star Dhruva is said to be at the tip of the Meru. The starry space 
in the sky between the naksatras of ajaveethi and star Agastya (Canopus) is 
said to be the pitrloka (abode of manes), where as the corresponding region 
in the north between naksatras of nagaveethi and Saptarsi (U. Major) is the 
devaloka (abode of gods). 70 The chapter ends by declaring the famous third 
step of Visnu to be in the north above the Saptarsi wherein Dhruva, Dharma 
and others are located.' 1 

Chapter 22 starts with a description of the position of Dhruva as 

^RhlcTl ’T <T7T W: II 

Rst Hrqjyxra': I drllHMIdddls# 'sjR RRlI 

7T t ¥TWr RR ^-KlRd-li Tlf: WI 'yfi-d^l^PcI ^ d9bddjl 

BP. I (22. 5, 6, 7) 

Listen to this explanation of mine which is real and observable but mystifying 
people. He, who is at the tail of the 14 stars looking like a sisumara; Dhruva the 
son of Uttanapada, has become the main pivot of the pole in the sky. Verily, he 
rotates the sun, the moon and the planets continuously. The stars follow him who 
is himself circling like a wheel. 

In the above the narrator ( Suta ) is appealing to people to observe the sky and 
understand the ancient theory of Dhruva as the controller of the motion of the 
celestial bodies. Since Dhruva as a north star is said to be in a figure looking 
like a sisumara, this group of stars should be the same as the constellation 
meant by the Vedic texts discussed already. BP further elaborates the self- 
circling motion of Dhruva and that of the stars ( tarah ) and the naksatras 
around him. The point to be noted is the differentiation between the general 
stars and the naksatras. The latter are the 27 ecliptic asterisms and Dhruva 
was never one among them. There are 84 verses in this chapter, arguing for 
a physical model for the motion of the sun seen in the day but, linked to 
Dhruva seen only in the night. The northern and southern sojourn of the sun 

70 #lij| 7T t T^TT: 

HI J l^ldJ,ddldSJ W ^m^CT:| 3 tTT: ^ddldSJ 7T ^TT: 11 BP (21.156) 

and BP (21.168) 

71 'Hcfr ^ 7T t I kdfR^JMd RR RtR 'HlWddll 

Hldfwl crfRWl: VTT WTI vRpTTJf: RfeiPd ^ # ril I sjcFf: 11 BP (21.175, 

176) 
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also had to be explained within this model. Without going into the details, we 
note that the sun’s chariot is said to have only one wheel, the axle of which is 
connected to Dhruva by two strings of light which take care of the change in 
the orbit of the sun around the earth. We speculate that the older analogy of 
the potter’s wheel was unable to mimic the observed apparent motion of the 
sun and hence the two axle model and connection to Dhruva with two unseen 
strings was proposed to simulate action at a distance. This change is also seen 
in the example of the animal driven oil mill proposed as a physical model for 
understanding the motion of the stars around Dhruva. 

cTRTST dM-dl TTcRTTT I ^ PMssIIST 'Uh-rdl 'STFPrfwl W: II 

fleeter W ^ W# 'yWdfwl f I TTSTT ¥Rf% dldd^lPl II 

BP. I (23.96, 97) 

There are as many wind-reins as there are stars. All (reins) are bound to Dhruva; 
themselves rotating, they make the stars to go round. As in an oil press, the wheel 
goes round and makes the other (the pole) rotate; so too the luminaries, held in 
grip by the wind-strings, revolve. 



Fig. 4: Traditional oil mill 


In the oil mill, the central pole is rotated by the motive force provided by 
an animal moving in a circular path. In the Puranic sky model, the roles are 
reversed, such that the locally spinning Dhruva can make the celestial bodies 
at a distance to move around in their circular path, the connection being 
through strings (or rays) of wind (or light). 
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Chapter 23 of BP is indispensable to anyone interested in the history of Indian 
astronomy as it explains the astronomical symbolism behind the lunar number 
3339, first appearing in the Rgveda. 72 Towards the end of this chapter the text 
describes the location of Dhruva along with other companion stars making up 
the animal figure Sisumara. 

ITT y^PMssilSTfr TUT: I #T 7TRFFT: TItR: RlJJdk'l IJTt f^ll 

TTfjT T TPT TfT dRlRl TTTFP&T rTRTTrTT: RltJ.dkI 

TTTTT^T TJ TTlfuf ^iRdl'HlRfTTrf^ 7JI TFTTTR: RltjdkST trf^TFTTT: II 

BP. I (23. 99, 101b) 

Thus, centered in Dhruva, the circle of luminaries revolves. And this Sisumara, 
fixed in the sky, is to be understood as made of stars. Whatever sin one commits 
during day, one is divested of it upon seeing Sisumara in the night. As many stars 
as there are associated with Sisumara in the sky, so many years more, does one 
live on. (For this) the form of the Sisumara should be known in terms of its parts. 

The chapter ends with a good description of the Sisumara constellation enu¬ 
merating the constituent stars numbering fourteen. This is perhaps the earliest 
example of a star group being represented and named by an animal figure. 

ddHMK'td’PUT TTfcRT I TjfTSTTTJ TTT TJd’hnf^RT: II 
Hkldk: TTTTJTl 3Tf%ufr I TT’TSTFfTT urfM cRT TlfT^tll 

Rf?t TTTTRTcRT f^T%lNHdlf$RT: I dAdMl 'HT: II 

TTRTT RlJJdk'Pl TTTT TlffT TTJSTTII 3T#^T^RFft TJ IJT: T^Tf: II 

BP. I (23. 102-104, 105b, 107b) 

His ( Sisumara’s ) upper jaw should be understood as Uttanapada. Yajha ( Kratu ) 
is known as the lower jaw and Dharma as the head. At the heart is Ndrdyana 
(Sadhya). The twin Asvins occupy the forelegs while Varuna and Aryama are at 
the hind legs. Samvatsara is the genital and Mitra occupies the seat. In the tail 
are Agni, Mahendra, Marica-Kasyapa and Dhruva. The (previous) four stars of the 
Sisumara never set. It is remembered that Dhruva is the last star after Agni, Indra 
and Kasyapa. 

This listing of stars on the body of the Sisumara is almost same as in TA with 
minor variations in the names, but the geometrical picture of the animal figure 
is same as in TA. The “addition of 14 years of life” which Al-BTrunI found 
not rational, was a ploy of the narrator when BP was still orally transmitted, 
for encouraging people to observe and preserve the names of the constituent 
stars and the form of the constellation accurately. 

5.4 Visnu Purana (VP) 

The Visnu Purana one of the important religious texts relates the earthly story 
of Dhruva with poetic embellishments and devotional fervour. In the BP the 
boon for Dhruva to be in the sky as the pole star is given by Brahma, where 
as in the VP, Visnu is said to give the boon. Interesting astro-mythological 


72 


See previous section 2 and 3 of this article. 
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information provided in the VP is that Dhruva ’s mother Suniti stays near him 
in the sky as a companion star. This provides a constraint on the identification 
of Dhruva in the Sisumara constellation. In the description of the stars making 
up the constellation fourteen are mentioned as in BP. The only difference 
being the word maricah qualifying Kasyapa is missing in VP. The cosmological 
functions assigned to Dhruva in the VP are same as in BP. Both mention 
Dhruva as the fourth after Agni and the last four stars ending with Dhruva do 
not set. The Matsya and the Vayu Purana repeat similar astral information 
with a few deletions, about Dhruva and Sisumara. 


5.5 Bhagavata and Devibhagavata 

The Bhagavata is again a highly respected text mainly extolling devotion to 
Visnu and his incarnations. Many of the statements in this text about Dhruva 
that are in prose form (Book V. Ch. 23) are same as in VP but not all the 
fourteen stars of the Sisumara are named. Dhruva is initially associated with 
stars Agni, Indra, Prajapati, Kasyapa and Dharma and is compared to a fixed 
object or pillar around which heavenly bodies rotate driven by time. Dhruva 
rotation as the driving force is conspicuously absent in this text. Further the 
text quite categorically states that some people meditate on the figure of 
Sisumara as the body of Vasudeva. These people are said to think of Dhruva 
at the end of the tail; Prajapati, Indra, Agni and Dharma on the trunk of 
the tail, Dhata at the root of the tail and Saptarsi (U.Major) at the waist. 
The text further describes how the coiled figure has to be imagined with the 
sun, the moon, stars and all the planets at the various places of its universal 
body. 73 

In the Devibhagavata the description of Dhruva is an exact restatement of 
the Bhagavata in verse form. Here also some people are said to imagine the 
Sisumara constellation in an extended form to cover the whole sky as the 
divine body of Visnu (8.18; v. 11-26). Whatever may be the inspiration for 
this extension, it is easy to observe that these texts lack the care and detail 
with which BP describes its Dhruva-centric astronomy. The texts that are 
liberal with religious concepts at the cost of astronomical pictures can be 
easily recognized as being chronologically later, when the original Dhruva was 
not at the NCP. 

5.6 The Sisumara constellation 

The constellation of Sisumara consisting of fourteen observable stars that 
make up a figure like a dolphin (or porpoise or alligator) is well preserved in 
the Vedic and the Puranic texts. The Pahcavimsa Brahmana of the Samaveda, 
already discussed indicates that the circumpolar property of the bright stars 
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of this constellation was of help in navigation. The celestial ocean in which 
the constellation is said to rise and move can be recognized as the Milky 
Way, which BP calls viyadgahga or the heavenly Ganga River. With all the 
above details, recognition of this constellation as the modern Draco should 
be obvious. However, Allen ' 4 in his classical book on star names gives two 
meanings to Sisumara namely, Draco and Delphinius, the latter meaning at¬ 
tested nowhere in the ancient literature. The reason for this can be traced to 
the faulty rendering of original Sanskrit texts in popular translations. 

For example the vulgate Matsya Parana has a footnote that makes Sisumara 
to mean the zodiac personified and no other than the child Visnu. 7o In his 
translation of the Visnu Parana, Dutt 76 takes fancifully Sisumara in one place 
as the stellar sphere. Even the modern translation of the Brahmanda Purana 
by Tagare ' 7 adds an unnecessary footnote citing the Bhagavata that all the 
stars and constellations are located as different parts of the body of this 
heavenly porpoise. However, as seen previously the Bhagavata mentions that 
some people for meditation follow such a procedure and as far as the BP text 
is considered such an interpretation is impossible. As per the original texts 
in the BP and the VP there is no way to conceive the constellation other 
than placing the fourteen stars on the outline figure of a Sisumara for its 
visual picture. The statement that four of the stars on the tail, with Dhruva 
as the fourth do not set, clearly makes these circumpolar, for the observer 
and narrator Suta of BP. The one to one correspondence between the Vedic 
and the Puranic description leads us to the conclusion that the constellation 
meant should be the Draco in the northern sky. 

Referring to Figure 5, the ancient description stopped with a-Draconis 
(Thuban) without including stars -and A- Draconis. The names of some of 
the Vedic stars can be tentatively identified with their modern equivalents. 
Behind a-Draconis (Thuban) are t, 6, 77 stars that can be recognized as Praja- 
pati, Indra and Agni. The name Samvatsara literally Year, for one of the stars 
(5th or 6 th from Dhruva ) is interesting. It is said to be the genital, meaning 
thereby in Vedic parlance, the producer of Years. It would be interesting to 
investigate this further to see whether a star of this constellation which ex¬ 
hibited visibility phenomena could have been used as a marker for recognizing 
the beginning of the New Year in the 3rd millennium BCE. The stars Dharma 
and Brahma of TA can be identified as y-and /3-Draconis (magnitude 2.24 
and 2.79) respectively. The Puranas changed Brahma to Uttanapada so that 

74 Allen R. H. Star Names and Their Meanings, Dover Publications. Inc., USA. 1963 

75 The Matsya Purana (Text and Transl by H. H. Wilson) Arranged by N. S. Singh, Nag 
Publ. New Delhi, 1997 

76 Dutt M. N. English Translation of the Visnu Purana, Chowkamba Publ.Varanasi. 
1972. 

77 Tagare G. V. English Translation of the Brahmanda Purana, Motilal Banarsidas Publ. 
New Delhi, 2000. 
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his son Dhruva ('Abhayaj remains at the end of the same figure, along with 
his mother SunTti identifiable as star 10-Dra of magnitude 4.5. The forelegs 
with the two Asvins and hind legs with Mitra and Varuna are identifiable as 
the two bends in the figure. 
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Fig. 5: Constellation Draco with the Current (2000 ad) pole star at NCP 
(http: / /www.iau.org/static / public / constellations /) 


5.7 Precession 

The constellation Sisumara, Dhruva and Meru have influenced the cultural 
practices of Indians for more than four thousand years. Nevertheless the invio¬ 
lable effect of precession started taking its toll on the prime position Sisumara 
had as a constellation in the cardinal north direction during the 3rd millen¬ 
nium BCE. We have already seen mention of shifting and moving of Dhruva 
in the Maitrayaniya Aranyaka in the 2nd millennium BCE. The Mahabharata 
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revered the constellation, when King Drupada announced the marriage of his 
daughter DraupadT. The place for holding the famous archery competition 
was named Sisumarapura and this was located to the northeast of the capital 
city. 78 The name and the specific mention of direction is an unmistakeable 
reference to the shift of the constellation towards northeast in the sky also. 
As the figure shifted far away from its prime north position, its shape altered 
to bring in new names such as Nahusa (serpent) and Ajagara (python) in the 
precession legends, in which the southern star Agastya (Canopus) also finds 
a role. The first recognition of the southern star and its identification with 
Sage Agastya in the Kuruksetra region seems to have taken place around 3100 
BCE. 79 With the passage of time the visibility interval of this star increased 
as also its altitude and importance of its first visibility in the Vedic annual 
cycle. 80 

It is interesting to note here that many of the legends connected with Agastya 
are about balancing the earth and rectification of the North-South direction. 
A popular astral legend appearing in the Mahabharata is about King Nahusa 
seated in a palanquin being carried in the heavens by the Seven Sages and 
Agastya, on their shoulders, when Agastya was kicked by Nahusa for be¬ 
ing too slow. 81 Agastya in anger curses the heavenly King Nahusa to lose 
his exalted position to become an ordinary ajagara (python). This legend is 
easily recognized as an allegory for precession being felt in the form of the 
Sisumara constellation losing its prime northern celestial position, along with 
star Agastya coming into prominence as a new bright star in the south. An 
interesting study of the religious influences of the Nahusa-Agastya legend has 
been carried out by Hiltebeitel. 82 According to him, the identification of the 
heavenly Nahusa with the constellation Draco was first proposed by two Ger¬ 
man scholars, both Adolf Holtzmann (uncle and nephew). The Mahabharata 
also mentions the movement of Dhruva as a bad omen before the Great War. 83 
This statement as also the most probable date of the war is in harmony with 
the middle of the 2nd millennium BCE, when due to precession a-Draconis 
was no more at the NCP. 84 

78 HR: RTW -dfdilH R Tlf^RT:|| 

WldrA'JI H J RK ’JpTRP)’ M fWMdld: fR:|| MB Adi Parvan 

(Ch. 176 v. 15,16) 

79 Abhyankar K. D. Folklore and Astronomy: Aqastya a Saqe and a Star, Current Science, 
89, pp. 2174-2176. 2005. 

80 Iyengar R. N. Parasara’s Six Season Solar Zodiac and Heliacal Visibility of Star 
Agastya in 1350-1130 bce. IJHS, 49.3, pp. 223-238, 2014. 

81 Mahabharata, Udyoga Parvan, Ch. 17, v. 14-18. (BORI, Pune Critical Edition). 

82 Hiltebeitel A. Nahusa in the Skies: A Human King of Heaven. History of Religions. 
16.4. pp. 329-350. 1977. 

83 'sJR: trsqfeTcfr Rk: SFTTTsf R^TTII Ch. 3, v. 17) 

84 Iyengar R. N. Internal Consistency of Eclipses and planetary positions in the Mahab- 
harata , IJHS. 77-115, 2003. 
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Among the three elements handed down by the Vedic TA , the visible entities 
were the star Dhruva and the constellation Sisumara. As these shifted position, 
the two receded from the day to day lives of common people, only to remain 
as legends. The third one namely the meru was always imaginary, but this 
withstood the passage of time best, providing the basis for the cosmological 
view of not only Hinduism, but also of Jainism and Buddhism and appears 
now all over India in temple architecture. The cosmology of the Brahmanda 
and other Puranas describing multiple ring shaped oceans, mountains and 
continental boundaries with distances stated in thousands of yojanas along 
with special numbers for the sun, the moon and planets sounds strange on 
first reading. However, recent studies by Kloetzli 85 on VP and by Thompson 86 
on the Bhagavata , show that Puranas present real three dimensional pictures 
projected on to a two dimensional plane, in layers, as in an astrolabe. A 
similar study on BP is desirable since, it is the source for all the ancient astral 
information that has been borrowed by the other texts either totally or with 
additions, deletions and distortions. 

A difficulty one faces with BP is regarding its fixture in writing which must 
have happened in the early centuries of the common era. All Puranas basically 
claim to narrate ancient legends. Hence, one can object that BP text describ¬ 
ing the Sisumara need not refer to Thuban as the pole star, but another one 
lying very close to the Pole. Such a possibility cannot be denied, since BP can 
be interpreted to state 15 stars, by counting the stars Marica and Kasyapa 
separately. The only eligible candidate for this possible alternative identifica¬ 
tion of Dhruva is AT-Draconis, which was nearest to the NCP ca. 1300 BCE 
at declination 85° 13', violating the property of being seen to be fixed, even 
though it could still indicate the north direction. This possibility does not in 
any way affect the conclusions about Abhaya-Dhruva being known as a fixed 
star in the Vedic period. The other candidate suggested in the literature for 
being near the NCP is star Kochab (/3-U.Minor). The nearest approach of this 
star to NCP was 83 degrees. This fact as well as the geometry of U.Minor, does 
not fit into the textual descriptions of Dhruva better than cr-or AT-Draconis. 
Even though BP has a stray statement (21.144) about the equinox being lo¬ 
cated at the beginning of mesa (rasi) and the end of tula (rasi) matching 
with the common era, there are several other observations that synchronize 
clearly with 2nd millennium BCE. In the identification of the equinox day, BP 
mentions that when the sun is in the first quarter of krttika (Alcyone) and 
the moon in the fourth quarter of visakha (ct-Libra), the day and night are 
equal. Similarly when the sun is in the third quarter of visakha and the moon 
is at the beginning of krttika it is visuvam (equinox). This statement appears 
in several of the Puranas and hence cannot be ignored as spurious. This has 

85 Kloetzli W. R. Maps of Time-Mythologies of Descent: Scientific Instruments and the 
Puranic Cosmograph. History of Religions, 25,2. pp. 116-147, 1985. 

86 Thompson R. L. The Cosmology of the Bhagavata Purana (First Indian Edition) 
MLBD Publn. Delhi. 2007. 
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been discussed in detail in relation to other ancient astronomical statements 
by Koch, 87 to show that the record preserved in the Puranas holds valid for 
1885-1645 BCE. 

5.8 First millennium BCE 

The very fact that BP first refers to Dhruva as a fixed peg to which the stars 
are tied, and next to a self-circling Dhruva driving the sun, the moon and 
stars, is evidence of correction to previous hypotheses made necessary due to 
the effect of precession. The further cosmological extensions with large spatial 
measure numbers must have been inspired by the imaginary Meru, at the tip 
of which Dhruva was taken to reside. This may be a development of the first 
millennium BCE, when there was no visible pole star at NCP. Texts reliably 
dateable to the first millennium BCE are very few. We have already seen that 
the Grhyasutras dateable to c 500 BCE refer to the more ancient Vedic rites. 
These do not refer to Sisumara but by unbroken tradition the location of 
Dhruva must have been known to the faithful. 

The Atharvaveda Parisista (AVP) an unaccented text, considered to be an 
appendix to the Atharvaveda, is available in 76 Chapters. 88 The work contains 
very ancient as well as not so ancient material, added most probably after 
c 500 BCE. The text refers to Panini (AVP 43.4.16) and also to dinara a 
gold currency ( AVP 36.26.3) of foreign origin which was in circulation in 
the northwest part of India at the turn of the common era. AVP has long 
chapters on stars, planets and comets like a jyotisa-samhita. For the present 
purpose it is sufficient to note that Chapter 52 titled Grahasahgraha preserves 
a collection of names of stars and constellations other than the well known 
naksatras along the ecliptic. In this list the seven sages with names: Gautama, 
Atri, Vasistha, Visvamitra, Kasyapa, Rclkaputra and Bharadvaja, are said to 
be fixed in the north. This is followed by another star group fixed at the end 
of the middle sky, with unmistakable reference to Dhruva with Sisumara and 
a few others followed by Visnupada. 

RltJ/H^I yif^cTT ^ HftlcHHI I ^TT/d^fTT TTf II 

^ 3tEETI RWFrR^NlCII'-d, PfddlRfa II 

AVP (52."l0.4,5) 

Some of the stars are named differently from the Vedas and the Puranas, 
but the constellation figure of Sisumara, the famous ancient star Dhruva and 
the station of Visnu are the same as in the TA and BP texts. Some of the 
texts of the Jain tradition fixed within a few centuries after the advent of 
Mahavira (599-527 BCE) contain information in the form of omens, anecdotes, 
and the calendar. The Bhadrabahu Samhita (ca. 300 bce) mentions a comet 

8 ‘ Koch D., Astronomical Dating of the Mahabharata War. Erlenbach, Switzerland. 2014. 
(http://www.gilgamesh.ch/KochMahabharata6x9_Vl.00.pdf) 

88 Atharvaveda Parisista (Ed.) G. M. Bolling and J. von Negelein, Leipzig, 1910. 
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masking Sisumara as a bad omen. 89 A more detailed statement about a comet 
by name Calaketu rising in the west and moving north touching Saptarsi 
and Dhruva before turning south, is available in the Parasaratantra. 90 Such 
statements indicate that the constellation was variedly remembered, with or 
without Dhruva. 

5.9 Common era (ce) 

As we enter the common era, the nature of Indian astronomy, as is well known, 
changes its colour with emphasis on mathematics. The connection between the 
astronomical knowledge of the more ancient period and the siddhanta texts of 
the common era is not well investigated. There was no recognized star at the 
NCP during the common era, and we do not come across reference to Dhruva 
unambiguously as the pole star till the 15th century. But the terminology 
Dhruvaka for polar longitude is derived from Dhruva, interpreted as the Pole, 
an imaginary point on the sphere. Meru finds mention in the chapters on 
Bhuvanakosa but not Dhruva as a visible star at NCP. Brahmagupta (598-670 
ce) discussing the rotation of the celestial sphere uses the phrase dhruvayoh 
nibaddham, meaning the two geometrical north and south poles of the sphere. 
The group of stars near the Pole was named dhruvamatsya (Polar-fish) and 
not as Sisumara. Bhaskaracarya (1114-1185 ce) in his Siddhantasiromani, 
under Bhuvanakosa refers to the mouth and tail of this polar-fish and its 
synchronization with the sun rise and the sun set. In the 15th century the 
present Polaris or a-U.Minor had reached close to the pole at about 86° and 
a line connecting it to star markati (/3-U.Minor or Kochab) was recognized to 
rotate like a hand in a clock. This fact was used by Padmanabha to develop 
his astronomical instrument Dhruva-matsya-yantra for finding time as in a 
clock. 91 

5.10 Controversy among indologists 

European scholars started taking interest in Sanskrit language, grammar and 
the Vedic literature from the 18th Century onwards. A topic of interest to 
many of these scholars was the date of the Rgveda , the most ancient literature 
of India, variously assigned from 4th millennium BCE to 1500 BCE. Jacobi 92 a 
German scholar of repute was a proponent of astronomy as a means of dating 

89 Bhadrabahu Samhita (Ed.) A. S. Gopani, Sindhi Jaina Granthamala. Bharatiya Vidya 
Bhavan, Bombay, 1949. 

90 Parasaratantra (Reconstructed text with translation and notes) by R. N. Iyengar. Jain 
University Press, Bangalore, 2013. 

91 Sarma S. R. The Dhruvabhrama-Yantra of Padmanabha. J. Rashtriya Samskrita Sam- 
sthan, Vol. 6, pp. 321-343, New Delhi, 2012. 

92 Jacobi H. G. On the date of the Rgveda, (Transl. from German) The Indian Antiquary, 
23, 154-159. 1894. 
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the Vedic culture. He pointed out the importance given by all the Grhyasutras 
to show Dhruva as the pole star to the bride in the Vedic marriage rites. His 
argument was, since there was no pole star during the composition of the 
Sutra literature, the composers of these texts should have known a star which 
was at the NCP in more ancient times, which can be none other than a— 
Draconis (Thuban). Jacobi somehow referred only to the late marriage codes 
for presenting his case. His opponents prejudiced as they were against dating 
the Rgveda to any period before 1500 BCE, treated Dhruva as an independent 
entity mentioned only in the Sutras without any connection to the Vedic 
Sisumara. 

Typical was the dismissal by Whitney 93 an American academic, when he wrote 
“...any star not too distant from the pole would have satisfied both the newly 
wedded woman and the exhibitor; there is no need of assuming that the custom 
is one handed down from the remote period when a-Draconis was really very 
close to the pole, across an interval of two or three thousand years during which 
there is no mention of pole-star, either in Veda or in Brahmana.” Keith working 
in India in the Colonial Office translated into English Taittinya Sarhhita and 
several other Vedic texts. Notwithstanding his knowledge of the country and 
its culture, he was derisive of the Hindu marriage ritual to comment 94 “...the 
argument from the pole star assumes an accuracy in the demands of the 
primitive Indian wedding ritual which is wholly unnatural.” While criticizing 
the Satapatha Brahmana text mentioning that the Pleiades do not slip from 
the east he wrote: 

a passage which consists of foolish reasons for preferring one or other of the Naksa- 
tras; we are in the same region of popular belief as when in the Sutra literature 
the existence of Dhruva, a fixed polar star, is alleged. 

As if not satisfied with the above arguments he added a footnote on page 79 of 
his monograph: “The pole star, Dhruva, appears in the Grhyasutras only.” It 
appears Whitney and Keith had no understanding of the TA text, assuming 
that they had read it. Keith coauthored a Vedic Index with Macdonell, 95 which 
is popular as a reference book even now. Under Dhruva there is reference to 
Jacobi and the controversy of this being the pole star. But under the entry 
Simsumara/Sisumara the word is taken just as an aquatic animal with no 
archaeo-astronomical recognition of a constellation. This is misleading, since 
even the Monier-Williams Dictionary of 1899 listed one of the meanings of 
Sisumara as: a part of the heavens having stars of that shape. 

93 Whitney W. D. On a recent attempt by Jacobi and Tilak to determine on Astronomical 
Evidence the Date of the earliest Vedic Period as 4000 BC. The Indian Antiquary, 24, 
361-369. 1895. 

94 B. Keith (1925) The Religion and Philosophy of the Veda and Upanishads, Harvard 
Univ. Press, USA 

95 Macdonell, A. A., & Keith, A. B. Vedic Index of Names and Subjects. J. Murray. 
London,1912. 
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6 Conclusion 

Any attempt to trace the history of Indian astronomy cannot overlook the 
vast Vedic literature starting from the Rgveda and the Puranas. There are 
many numbers in the Rgveda and other texts, in the form of some types of 
time measures. These range from the short muhurta (RV III. 33.5) to longer 
days, fortnights, months, years and even longer periods. Vedahga jyotisa (VJ) 
of Lagadha recognizes formally several other measures necessary for calendar 
calculations. The long count number 3339 is also a time measured in tithi 
linked only with the waning the moon. Since as per VJ there are 371 tithi in a 
solar year, the long count is a proxy for 223 lunation or 18 years. This is the so 
called Saros eclipse cycle, supposedly inherited by the Chaldeans from their 
Babylonian predecessors. 96 But 223 is only a derived number based on the 
more fundamental count 3339 and the time measure tithi. which number and 
word appear respectively for the first time in the Rgveda and the Satapatha 
Brahmana. Hence the statement of Pingree that tithi and the VJ owe their 
inspiration to outside sources is unfounded. 9 ' The direction of transmission 
of this knowledge could as well have been from India to Chaldea. 

It is also noted that the Vedic and the Puranic texts present the oldest de¬ 
scription of a constellation named the Sisumara comprising of fourteen stars 
including the pole star. The identification and constraints for locating Dhruva, 
the ancient pole star, as vividly described in the Taittiriya Aranyaka of the 
Yajurveda and the Brahmanda Purana are presented in this article from a 
chronological perspective. It is seen that the legendary Dhruva has left his im¬ 
print permanently on the sands of time, starting from 3200 BCE to the present 
day. The ancient Indian cultural practice of maintaining a spiritual dialogue 
between the visible sky and the earth ( dyava-prthvi) has passed through the 
Vedic Samhita, Brahmana, Aranyaka to the Puranas with many twists and 
turns and still later into the period of mathematical astronomy, preserving 
reference to two pole stars, a rarity for any culture. Scientific astronomers 
of the early siddhanta period scrupulously avoided the Sisumara of the Veda 
and the Purana but retained the term dhruva to mean a fixed reference point, 
which terminology they needed for the coordinate dhruvaka , 98 But with pas¬ 
sage of time, as star Polaris approached the NCP, the nearby group of stars 
was named Dhruvamatsya (Polar Fish) and the new pole star was kept at the 
mouth of the animal, in contrast to the ancient Dhruva placed at the tail of 

96 Neugebauer O., “A History of Ancient Mathematical Astronomy” Springer-Verlag, 
Germany 1975 

9 ' Pingree, D “Indian Astronomy,” Proc. American Philosophical Society, 122, 6, pp. 361- 
364. 1978. 

98 Abhyankar K. D. Dhruvaka-vikshepa system of Astronomical Coordinates, Ind. J. Hist. 
Sci. 41, 151-157. 2006 
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the aquatic animal Sisumara (Figure 6)". This ambivalence must have con¬ 
fused an outsider like Al-BTrunT since the orthodox Hindus whom he knew, 
must have held on to their belief that the pole star was at the tip of the tail of 
the constellation Sisumara , looking more like an alligator and not a fish. This 
amply demonstrates the long memory of the devout Hindus of their ancestral 
astral religion carried through centuries, attempting synchronization of their 
faith with the universal law as perceived in the Vedas. 

The best example of how the Vedic facts are remembered is available in the 
commentaries on the Visnusahasranama , (Thousand names of Visnu) which is 
a part of the Mahabharata. All the three schools of Vedanta , following Sankara, 
Ramanuja and Madhva recognize this text as important for their tradition. 
All the three commentaries specific to the three schools interpret the 441st 
name naksatranemi , as a homonym for Visnu, the controller of the naksatras, 
stationed at the heart-region of the (constellation) Sisumara quoting the Vedic 
and Puranic texts in differing details. Sankaracarya explains that Dhruva sit¬ 
ting on the tail of this figure rotates the stellar circle. He quotes cryptically, the 
Vedic authority for his explanation as visnurhrdayam , which is the Taittiriya 
Aranyaka hymn (II. 19). 100 This commentary has a gloss by Taraka Brah¬ 
mananda Sarasvati a monk of the Sankara tradition. His date is not exactly 
known, but he was after Sayana and hence can be assigned to 15-16 Century 
CE. We have already noted that Sayana, commenting on the TA hymn, says 
that one has to see the Dhruva-mandala in the evening (see f.n. 58). One may 
wonder, which part of the sky was meant by the Dhruva-mandala , since Po¬ 
laris was approaching the NCP and dhruva-matsya was perhaps known to the 
general populace. We can surmise that Sayana, being a follower of Sankara, 
would have known correctly the sky part of Sisumara with the last star being 
the Dhruva of the TA hymn. However, any semblance of doubt that may re¬ 
main is set right by Taraka Brahmananda Sarasvati in his gloss. He not only 
elaborates on the original text and the commentary of his mentor but takes 
trouble to give the identification of the Sisumara in the sky. He first explains 
the meaning of this word as an animal figure looking like a Lizard or Iguana. 

RRjdk') ^kdd>4ldl<bk:, 

Tm TR^ | J||c|<j<£UgAl'*id'RI ^T:|| 

99 This figure is adapted from the link: 

(Author: Tau’olunga June, 2006. https://commons.wikirnedia.org/wiki/ 
File:Precession_N.gif). The polar circle in blue colour shows the period in which visible 
pole stars are possible at the NCP. Negative years are BCE. Common era starts from year 
zero. 

100 Visnusahasranamastotram with the commentary of Sankaracarya and the gloss of 
Taraka Brahmananda Sarasvati (Edited by R. Rama Sastry) ORI Sanskrit Series, 106, 
Univ. of Mysore 1961. 
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Next he says that Dhruva is residing at the base of the uplifted tail of this 
figure, leaving the faithful with no doubt as to where to look for the Dhruva. 
In passing we note that Al-BTrunT also refers to Draco as The Lizard. 

We conclude that the Vedic people of the Yajurveda branch beheld the sky 
picture of a constellation named Sisumara (the modern Draco) with fourteen 
stars the last one being stationary without motion to be called Dhruva (a— 
Draconis) the pole star ca. 3000 BCE. They also preserved this information in 
their orally transmitted text Taittiriya Aranyaka which formed the basis for 
the Meru-centric astronomical models of the later Puranas and the still later 
cosmological speculations in the siddhanta astronomical texts. 
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Fig. 6: The Path of the North Celestial Pole among the Stars due to Precession 
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